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CHAPTER I  
THE PROBLEM
H is to ry  shows t h a t  man h as  made h i s  g r e a t e s t  advancem ents d u rin g  
p e r io d s  when he has made th e  m ost p ro g re s s  i n  th e  prom otion  o f  h i s  
h e a lth *  When h e a l th  has been  n e g le c te d , c i v i l i z a t i o n  h a s  d e c lin e d  and 
mankind h as r e t r o g r e s s e d .^
A t th e  o n s e t  o f  th e  second W orld W ar, th e  p eop le  o f  th e  U n ited
S ta te s  were showing l i t t l e  i n t e r e s t  i n  th e  p h y s ic a l  and m en ta l h e a l th
o f  th e  n a t io n .  The p o p u la tio n  seemed more concerned  w ith  making money
and w ith  th e  w inning  o f  th e  w ar. A number o f  r e s e a rc h  s tu d ie s  p o in t
o u t t h i s  la c k  o f  i n t e r e s t  i n  h e a l th .  S tu d ie s  conducted  by v a r io u s
governm ental a g e n c ie s , in c lu d in g  th e  armed f o r c e s ,  found t h a t  th e
2
p eo p le  were n o t  g r e a t ly  concerned  w ith  t h e i r  h e a l th .  The aim ed fo rc e s  
r e j e c t e d  numbers o f  men and women f o r  p o o r h e a l th  c o n d i t io n s ,  such  a s  
a lc o h o lism , u n d e rw e ig h t, o b e s i ty ,  and anem ia.
A re s e a rc h  s tu d y  conducted  by  th e  D epartm ent o f  th e  I n t e r i o r  i n  
19U^ found t h a t  p e r  c e n t  o f  ^ 0 0 0  in d iv id u a ls  su rveyed  w ere l iv in g  
a t  such a  f a s t  p ace  t h a t  th e y  gave h e a l th  l i t t l e  c o n s id e r a t io n .  In ­
d iv id u a ls  su rveyed  were found  to  m a in ta in  i r r e g u l a r  p h y s ic a l  a c t i v i t y  
and s le e p  h a b i t s ,  to  l i v e  i n  u n s a n i ta ry  en v iro n m en ts , to  a s s o c ia te  w ith
^C. L . A nderson, School H e a lth  P r a c t i c e , ( S t .  L o u is : C. V. Mosby 
Company, 1956), p .  17.
C la i r  E lsm ere T u rn e r , P r in c ip le s  o f  H e a lth  E duca tion  (New York: 
D. C. H eath  and Conç>any, 19U9)» p .  188 •
—1 —
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conmmnlcable d is e a s e  c a r r i e r s ,  and to  m a in ta in  im proper h e a t in g ,  
v e n t i l a t i o n ,  and l i g h t i n g  i n  t h e i r  hom es.^
Today, w ith  c o n d it io n s  a t  a  more noxmal pace  and w ith  w ide spread 
p u b l i c i t y  b e in g  g iv en  to  th e  p l ^ s i c a l  d e f ic ie n c ie s  d isc o v e re d  by  armed 
f o r c e s ’ p h y s ic a l  exam ina tions and by Kraus-W eber t e s t s ,  p eo p le  a re  be­
coming much more h e a l th  c o n sc io u s . T h is  i s  d u e , i n  p a r t ,  to  th e  mai^y 
m agazine and new spaper a r t i c l e s  co n ce rn in g  th e  h e a l th  o f  th e  p e o p le . 
Radio and t e l e v i s i o n  a ls o  c o n tr ib u te  in fo rm a tio n  to  h e lp  th e  p eop le  
r e a l i z e  th e  im portance o f  good heal-U i. The f e d e r a l  governm ent i s  
ta k in g  an a c t iv e  p a r t  i n  prom oting  th e  h e a l th  o f  th e  n a t io n .  I n  19^6 , 
f o r  exam ple, th e  P r e s id e n t ’s C onference on F i tn e s s  o f  American Youth 
recommended t h a t  a l l  program s i n  h e a l th ,  p h y s ic a l  e d u c a tio n , and r e ­
c r e a t io n  b e g in  w ith  adequa te  and r e c u r r e n t  h e a l th  e x am in a tio n s . The 
C onference reco g n ized  t h a t  o u t m ed ica l ach ievem ents and o u r h e a l th  
s ta n d a rd s  a r e  b e t t e r  th a n  a t  any  tim e i n  th e  h i s t o r y  o f  o u r N a tio n , b u t 
t h a t  an  u rg e n t need f o r  improvement s t i l l  e x i s t s . ^
H e a lth  a u th o r i t i e s  b e l ie v e  t h a t  sc h o o l h e a l th  program s sh o u ld  
be r e v i s e d ,  re c o g n iz in g  t h a t  m ost o f  th e  sch o o ls  r e q u i r e  o n ly  a  b a re  
minimum o f  h e a l th  i n s t r u c t i o n .  Under e x is t in g  c o n d i t io n s ,  h e a l th  
te a c h in g  i s  in c o m p le te , and  seldom  i f  e v e r  a c h ie v e s  i t s  u l t im a te  g o a l—
^Frank M. W heat and E liz a b e th  F i t z p a t r i c k ,  H ea lth  and Body B u ild ­
in g  (B oston ; American Book Company, 19U7), p .  1 .
^ " F i tn e s s  o f  Am erican Y o u th ,"  The J o u rn a l  o f  H e a lth , P h y s ic a l  
E d u ca tio n , and R e c re a tio n , 27:1, Jan u ary  19^6.
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h e a l th y  in d iv id u a ls  i n  a  h e a l th f u l  sch o o l and com m inlty .^
The n a t io n  may be co n sc io u s o f  and concerned  about Uie s t a tu s  
o f  i t s  h e a l th  b u t  t h a t  i s  n o t  enough. I t s  peop le  m ust o b ta in  s u f f i ­
c i e n t  knowledge abou t h e a l th ,  and m ust develop  p ro p e r  a t t i t u d e s  con­
c e rn in g  i t ,  i f  th e y  a re  to  ach iev e  h e a l th  i n  d a i ly  l i v i n g .  H ence, th e  
prim e o b je c t iv e s  o f  a  h e a l th  program  sh o u ld  be to  im p a r t  knowledge and 
to  develop  a t t i t u d e s . ^  P eop le  may re a d  ab o u t and l i s t e n  to  h e a l th  f a c t s  
co n cern in g  th e  v a r io u s  a s p e c ts  o f  h e a l th ,  b u t  r a d io  l i s t e n i n g ,  t e l e ­
v i s io n  v iew in g , and re a d in g  a re  n o t s u f f i c i e n t  to  g u a ra n tee  good h e a l th  
p r a c t i c e s .  U sable knowledge and com pelling  a t t i t u d e s  a re  more im p o rtan t 
th a n  mere f a c t s  and th e r e f o re  e d u c a tio n a l  i n s t r u c t i o n  i s  m ost e f f e c t i v e .  ̂  
E d u ca tio n a l i n s t i t u t i o n s  a re  th e  m ajo r fo rc e  f o r  d is se m in a tin g
h e a l th  in fo rm a tio n  and p ro v id e  th e  p r in c ip a l  re g io n  f o r  deve lop ing  th e
8
needed r e b i r t h  o f  h e a l th  e d u c a tio n . Montana sch o o ls  a re  sh a r in g  in  
th e  new em phasis on h e a l th  e d u c a tio n . I n  1950 , G overnor Bonner a p p o in t­
ed  a  com m ittee to  s tu c ^  th e  sch o o l h e a l th  program  i n  M ontana, and t h i s  
s t a t e  com m ittee re p o r te d  t h a t  Montana had  shown p ro g re s s  in  th e  f i e l d
Ruth S tra n g , "The S ix  S te p s  o f  L ea rn in g  H e a lth fu l  L iv in g ,"  The 
Jo u rn a l  o f  H e a lth , P tg rs ic a l E d u c a tio n , and R e c re a tio n , 27*1, Ja n u a ry , 1956.
D i l l a r d  W. P a t ty ,  E v a lu a tin g  H e a lth  E d uca tion  Outcomes, In d ia n a  
U n iv e rs i ty ,  1953, p . 2 .
^ L e s lie  W. I rw in , James N. Hunç)hrey, and W arren R. Johnson ,
Methods a n d j ^ t e r i a l s  i n  School H e a lth  E d u ca tio n  ( S t .  L o u is : C. V. Mosby 
Company, 1956) p . 2 0 .
^ E liz a b e th  A nderson, P u b lic  H e a lth  i n  Montana (H elena D iv is io n  
o f  P u b lic  H ea lth  E d u ca tio n , 1950 N. 21), p .  1 .
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o f  h e a l th  th ro u g h  e f f e c t iv e  sch o o l h e a l th  p r o g r e s s ,?
S in ce  th e  h e a l th  o f  th e  n a t io n  and o f  th e  s t a t e  depend upon 
adequa te  h e a l th  p r a c t i c e s ,  and h e a l th  p r a c t ic e s  depend to  a  g r e a t  ex­
t e n t  upon h e a l th  in fo rm a tio n , d e te rm in a tio n  o f  th e  l e v e l  o f  s tu d e n t  
h e a l th  knowledge becomes inqportan t i n  a s c e r ta in in g  th e  e f f e c t iv e n e s s  o f  
th e  sch o o l h e a l ih  program  in  M ontana,
Purpose o f  th e  S tudy ,  The pu rpose  o f  t h i s  s tu d y  was to  d e te r ­
mine and to  an a ly ze  th e  h e a l th  knowledge l e v e l  a t t a in e d  by s e le c te d  
h ig h  sch o o l freshm an and sophomore m ale s tu d e n ts  a s  re v e a le d  by form E 
o f  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t ,
Sub-Problem s, I n  a s c e r ta in in g  t h i s  l e v e l ,  s e v e r a l  sub-problem s 
w ere so lv e d ,
1 ,  To coiqjare th e  s c o re s  a ch iev e d  by  th e  s e le c te d  s tu d e n ts  
w ith  th e  norms e s ta b l is h e d  f o r  th e  G a te s -S tra n g  t e s t ,
a .  Coaqpare th e  m edian , Q^, s c o re s  o f  th e  e n t i r e  
groups w ith  th e  norms e s t a b l i s h e d ,
b .  C o n t r e  th e  medium, Q]_, Q3  s c o re s  o f  th e  s e le c te d  
f i r s t  c l a s s ,  second c l a s s ,  and t h i r d  c la s s  sc h o o ls  
w ith  th e  n a t io n a l  norm s,
2 , To d e te rm in e  th e  conqprehensiveness o f  th e  h e a l th  knowledge 
l e v e l  a t t a in e d  a s  re v e a le d  b y  th e  G a te s -S tra n g  t e s t ,
a .  I d e n t i f y  th e  m ajo r s u b -d iv is io n s  o f  h e a l th  knowledge
^T reasu re  S ta te  H e a lth , “S ta te  Board o f  H ea lth  H igh ligh ts,**  
6 *8 ,  F e b ru a ry , 19^7% — ——
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c o u rse s
b . Apply th e  s u b -d iv is io n s  o f  h e a l th  knowledge to  th e  
G a te s -S tra n g  H e a lth  Knowledge T e s t and  a n a ly ze  th e  
knowledge l e v e l  a t t a in e d  by s tu d e n ts  i n  each  sub­
d iv is io n .
D e f in i t io n s .  The fo llo w in g  d e f in i t i o n s  a re  l i s t e d  to  g iv e  th e  
r e a d e r  an  u n d e rs ta n d in g  o f  te rm s u sed  i n  t h i s  s tu d y .
F i r s t  c l a s s  sch o o l d i s t r i c t * one w hich h as a  p o p u la tio n  o f  
e i ^ t  thousand  o r  m ore.
Second c la s s  sch o o l d i s t r i c t * one t h a t  has a  p o p u la tio n  o f  one 
thousand  o r  more and l e s s  th a n  e ig h t  th o u san d .
T h ird  c l a s s  schoo l d i s t r i c t * one w ith  a  p o p u la t io n  o f  l e s s  th a n  
one thousand.^®
H ealth  Knowledge* th e  c l e a r  p e rc e p tio n  o f  t r u t h  o r  f a c t  t h r o u ^
Us k i l l  from p r a c t i c e  i n  th e  f i e l d  o f  h e a l th .
S u b -d iv is io n s  ( a r e a s ) o f  a  h e a l th  c o u rs e * Hie d iv is io n  o f  th e  
h e a l th  in fo rm a tio n  i n to  ccmponent p a r t s ,  such a s  (a )  n u t r i t i o n ,  
(b ) s t r u c tu r e  and fu n c t io n  o f  th e  human body, ( c )  in d iv id u a l  
h e a l th  p r a c t i c e s ,  and (d )  g e n e ra l  h e a l th  i n f o m a t io n .
L arge c i t y  h ig h  sc h o o l* f o r  p u rp o se s  o f  t h i s  s tu d y  th e  la r g e  
c i t y  h ig h  sc h o o ls  o f  th e  G a te s -S tra n g  norms were c o n s id e re d
^ ^ S ta te  S u p e r in te n d e n t o f  P u b lic  I n s t r u c t i o n ,  M ontana E d u ca tio n ­
a l  D ire c to ry  ( C la s s i f i c a t i o n  o f  Montana S c h o o ls , 1956Y p .  ^
^ “H e a lth "  The S ta n d a rd  I n t e r n a t io n a l  E ncyc loped ia  ( 1 s t .  Ed.
V o l. Q \ 2210.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—6»
com parable to  th e  f i r s t  c la s s  sc h o o ls  and th e  co u n ty  h ig h  sc h o o ls  
i n  M ontana.
Sm all h ig h  sc h o o l: f o r  pu rp o ses o f  t h i s  s tu d y  th e  sm a ll h ig h
sch o o ls  o f  th e  G a te s -S tra n g  norms w ere c o n s id e re d  to  th e  second 
and t h i r d  c l a s s  sc h o o ls  o f  M ontana.
F ive  p e r  c e n t  l e v e l  o f  c o n fid e n c e : chances a re  95 p e r  c e n t  o f
th e  s c o re s  i n  a  norm al d i s t r i b u t i o n  l i e  w i th in  p lu s  o r  m inus 
2 .58  sigm a u n i t s  o f  th e  mean. F iv e  p e r  c e n t  o f  th e  s c o re s  th e r e ­
fo re  f a l l s  o u ts id e  o f  t h i s  l i m i t .
L im ita t io n s .  H igh sch o o ls  s e le c te d  f o r  t h i s  su rv ey  w ere chosen 
from  th e  Montana E d u c a tio n a l D ire c to ry , and in c lu d e  ( a )  te n  f i r s t  c l a s s ,  
(b )  te n  second c l a s s ,  and (c )  t e n  t h i r d  c l a s s  h ig h  s c h o o ls . The sc h o o ls  
were chosen  by a  random sample tec h n iq u e  and th e  t h i r t y  sch o o ls  s e le c te d  
r e p r e s e n t  a  wide g e o g ra p h ic a l a re a  o f  M ontana.
The t e s t i n g  program  was l im i te d  to  n in th  and t e n th  g rade  s tu d e n ts  
because  Montana S ta te  Board o f  E d u ca tio n  recommends t h a t  th e  h e a l th  
c o u rse  be o f f e re d  d u rin g  th e  f i r s t  two y e a rs  o f  h ig h  sc h o o l.^ ^
The G a te s -S tra n g  H e a lth  Knowledge T e s t ,  Form E was u se d .
The c o s t  o f  rep ro d u c in g  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t 
was so g r e a t  t h a t  t e s t i n g  i s  l im i t e d  to  a p p ro x im ate ly  one thousand  
s tu d e n ts  i n  th e  t h i r t y  s e le c te d  Montana h ig h  s c h o o ls .
S ince  names have no b e a r in g  upon th e  r e s u l t s ,  th e  s tu d e n ts  and 
sc h o o ls  p a r t i c i p a t i n g  i n  th e  su rv ey  rem ain  anonymous t h r o u ^ o u t  th e  
r e p o r t .
TO
S tan d ard s  and Recommendations f o r  H e a lth ,  P h y s ic a l  E d u ca tio n , 
and R e c re a tio n  i n  t^ e  A c c re d ite d  High Schools o f  M ontana,  D epartm ent o f  
o f P u b l i c  I n s t r u c t i o n ,  H e lena , M ontana, 1951*
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As f a r  a s  -ttie a u th o r  co u ld  a s c e r t a i n ,  t h i s  i s  th e  f i r s t  su rv ey  
o f  s e le c te d  Montana h ig h  sc h o o l m ale s tu d e n ts  t o  d e te rm in e  th e  l e v e l  
o f  h e a l th  know ledge. and a t ta in m e n t .
S im ila r  S tu d ie s .  Cyrus M aysharic's s tu d y , "A H e a lth  and S a fe ty  
A t t i tu d e  S ca le  f o r  th e  Seventh  G rad e ,"  u se d  m ethods s im i la r  to  th o se  
adop ted  hy th e  a u th o r .  The n o rm ative  su rv ey  m ethod v a s  em ployed, v i t h  
677  in d iv id u a ls  su rv e y ed . The pu rp o se  o f  th e  s tu d y  v a s  t o  develop  a  
s c a le  to  m easure th e  a t t i t u d e s  o f  se v en th  g rad e  s tu d e n ts  tow ard  s e v e ra l  
s e le c te d  a re a s  o f  h e a l th  and s a f e ty .  The a re a  break-dow n v a s  b ased  on 
s ta te - a d o p te d  h e a l th  te x tb o o k s . The seven  s e le c te d  a re a s  in c lu d e d  
anatomy and p h y s io lo g y , p e rs o n a l  h y g ie n e , fo o d s , em ergency h e a l1 ^  p ro ­
c e d u re s , en v iro n m en ta l hyg iene  d i s e a s e s ,  and m en ta l h y g ien e .
M arie H in r ic k 's  s tu d y  h as s i m i l a r i t y  i n  t h a t  a  s ta n d a rd iz e d  t e s t  
v a s  u se d , a  no rm ative  su rv ey  d ev e lo p ed , and a  h e a l th - a r e a  breakdown 
em ployed. The pu rpose  v a s  to  d e te rm in e  th e  h e a l th  knowledge a c q u ire d  
b e fo re  e n te r in g  c o l le g e  a s  a  freshm an , and to  a s c e r t a in  th e  a re a s  v i t h  
l e a s t  p ro f ic ie n c y  and a re a s  v i t h  g r e a t e s t  u n d e rs ta n d in g . She concluded  
t h a t  th e r e  was some ev id en ce  to  in d ic a te  more v ig o ro u s  program s o f  h e a l th  
te a c h in g  were needed  a t  a l l  l e v e l s  o f  t r a i n i n g . ^
M ayshark 's and H in r i c k 's  s tu d ie s  a re  s i m i l a r  to  t h i s  s tu d y  in  
t h a t  th e y  employed th e  n o rm ativ e  su rv e y , th e  h e a l th  a re a  breakdow n, and 
th e  s ta n d a rd iz e d  t e s t .  M ayshark 's  and H in r ic k 's  s tu d ie s  d i f f e r  from  th is
^^Cyrus M ayshark, "A H e a lth  and S a fe ty  A t t i tu d e  S c a le  f o r  th e  
S even th  G rad e ,"  The R esearch  Q u a r te r ly ,  27*1, M arch, 19^6 .
" 4 ( a r i e  A. H in r ic k s ,  "N otes on à  C o lleg e  P ro f ic ie n c y  T e s t  i n  
H y g ien e ,"  The R esearch  Q u a r te r ly ,  2 U tl ,  March 19^3#
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t h i s  s tu d y  in  th e  s e l e c t io n  o f  h e a l th  a re a s  o r  s u b - d iv is io n s ,  and in  th e  
s e l e c t io n  o f  s tu d e n ts  to  be surveyed*
Need F o r E v a lu a tin g  HealH i Knowledge. I f  a  p e rso n  knows th e  r i g h t  
th in g  to  do he may do i t ,  w h ile  he may do th e  c o r r e c t  th in g  o n ly  by chance 
i f  he does n o t  know th e  r i g h t  c o u rse  to  fo llo w . Even though a c c u ra te  
knowledge does n o t  g u a ra n te e  w ise  conduct i n  any p h ase  o f  l i v i n g ,  i t  i s  
a p p a re n t t h a t  th e  sch o o l m ust make e v e ry  e f f o r t  p o s s ib le  to  p ro v id e  each 
s tu d e n t  w ith  e s s e n t i a l  knowledge c o n ce rn in g  h e a l th ,  f o r  such knowledge 
form s th e  b a s is  f o r  i n t e l l i g e n t  p r a c t i c e .
Knowledge t e s t s  se rv e  a s  checks on p ro g re s s  o f  b o th  s tu d e n ts  and 
te a c h e rs  tow ard  t h i s  knowledge g o a l .  H ea lth  e v a lu a t io n  i s  b o th  a  p ro ­
g re s s  r e p o r t  and an  in v e n to ry . I t  t e l l s  a  s to r y  o f  w hat i s ,  w hat shou ld  
b e , and w hat shou ld  n o t  b e . E v a lu a tio n  o f  h e a l th  knowledge r e v e a ls  many 
th in g s  and se rv e s  v a r io u s  g e n e ra l  p u rp o se s . Some a u th o r i t i e s  i n  th e  f ie ld  
o f  h e a l th  e d u c a tio n , such  a s  % l l la r d  ¥ .  P a t ty ^ ^ ,  H. H. Rammers and N, L. 
Gagel^ a re  i n  g e n e ra l  agreem ent re g a rd in g  th e  fo llo w in g t
1 .  A h e a l th  e d u c a tio n  t e s t  may be g iven  a t  th e  b eg in n in g  o f  a
co u rse  to  convince p u p i ls  o f  t h e i r  need  f o r  th e  c o u rs e .
2 . A t e s t  may be g iven  a t  th e  f i r s t  m eeting  o f  a  c o u rse  to  h e lp
th e  te a c h e r  s e l e c t  u n i t s  o f  knowledge to  be s t r e s s e d ,  o r  to
be e x c lu d e d .
3 . A p re l im in a ry  t e s t  to g e th e r  w ith  s im i l a r  f i n a l  t e s t  may p ro ­
v id e  a  b a s i s  f o r  m easuring  p u p i l  ach ievem en t.
U. The te a c h e r  may u se  p re l im in a ry  and f i n a l  t e s t  d i f f e r e n c e s  to  
t e s t  h i s  own te a c h in g  e f f i c ie n c y .
^ ^ P a t ty ,  o£ . c i t . ,  p .  7 .
I "  Gage. E d u c a tio n a l  
b ion  (New York: H a ip er and B ro th e fS , ly U i) ,  j
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The te a c h e r  may u se  t e s t s  to  d iagnose  needs o f  in d iv id u a l  
p u p i ls  and to  p ro v id e  rem e d ia l teach ing*
6 * S u p e rv iso rs  and a d m in is t r a to r s  may u se  such t e s t s  a s  a id s  
i n  com paring e f f i c ie n c y  o f  v a r io u s  te a c h in g s  o f  h e a l th  
educa tion*
7* The sch o o l s t a f f  may be i n t e r e s t e d  i n  com paring l o c a l  p u p i l  
t e s t  r e s u l t s  v i t h  n a t io n a l  norms*
An adequa te  program  o f  e v a lu a t io n ,  i f  i t  i s  to  f u l f i l l  th e s e  
n e e d s , m ust c o n s id e r  la  in te g r a t in g  th e  e v a lu a t io n  v i t h  a l l  p h ases o f  
th e  p rogram , p la n n in g  th e  program  v e i l  i n  advance , u s in g  th e  b e s t  
s c i e n t i f i c  e v a lu a t io n  p ro c e d u re s , u s in g  r e s u l t s  to  r e d i r e c t  l e a r n in g ,  
p re p a r in g  p e rs o n n e l to  a c q u ire  com petency i n  e v a lu a t iv e  te c h n iq u e s , 
k eep in g  cu m u la tiv e  re c o rd s  o f  f in d in g s  and i n te r p r e t i n g  r e s u l t s  to  a l l  
concerned*!?
Need For The Stud^y* T h is s tu d y  v a s  u n d e rta k en  to  a s c e r t a i n  th e  
h e a l th  knovledge l e v e l  a t t a in e d  by s e le c te d  m ale h ig h  sch o o l s tu d e n ts  
because  th e re  v a s  a  need  to  in fo rm  h e a l th  t e a c h e r s ,  a d m in is t r a to r s ,  
h e a l th  e d u c a to rs  and th e  S ta te  D epartm ent o f  P u b lic  I n s t r u c t io n  con­
c e rn in g  th e  e f f e c t iv e n e s s  o f  th e  h e a l th  i n s t r u c t i o n  i n  th e  s t a t e  o f  
Montana*
A d m in is tra to rs  and h e a l th  te a c h e r s  need  com parisons o f  Montana 
sc h o o ls  v i t h  n a t io n a l  norms to  e v a lu a te  s t a t e  h e a l th  program s and to  
recommend r e v is io n s  o f  th o se  program s*
! ? C l i f f o r d  Lee B ro v n e ll and E* P a t r i c i a  Hagman, P h y s ic a l  Educa­
t i o n  F ounda tions and P r in c ip le s  (Nev Yorks M cG rav-H ill Book Company,
pV ----------------------
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CHAPTER I I
PROCEDURE
In tro d u c t io n ,  The m a te r ia l  p re s e n te d  i n  t h i s  p o r t io n  o f  th e  
s tu d y  in c lu d e s  th e  s e l e c t io n  o f  sam ple to  be su rv e y ed , th e  d e te rm in in g  
o f  c r i t e r i a  f o r  s e le c t in g  a  s ta n d a rd iz e d  t e s t ,  th e  s e le c t io n  o f  a  t e s t  
f o r  th e  su rv e y , u se s  o f  s ta n d a rd iz e d  t e s t s ,  th e  d iv is io n  o f  th e  s e l e c t ­
ed  t e s t  i n to  m ajo r a r e a s ,  th e  a d m in is t r a t io n  o f  th e  t e s t ,  and th e  method 
o f  a n a ly s is  o f  r e s u l t s  to  be u se d  f o r  t h i s  s tu d y .
S e le c t io n  o f  Hie Sample.  S e le c te d  sc h o o ls  in c lu d e d  te n  i n  th e  
f i r s t  c la s s  d i s t r i c t s ,  t e n  i n  second c l a s s ,  and t e n  i n  t h i r d  c l a s s  h ig h  
sch o o l d i s t r i c t s ,  A randcsa sample o f  a l l  f i r s t  c la s s  sc h o o ls  was com­
p le te d  ^  p la c in g  th e  name o f  th e  sc h o o ls  i n  a  box and draw ing te n  f o r  
u se  i n  t h i s  s tu d y . T h is p ro ced u re  was re p e a te d  f o r  th e  second and t h i r d  
c la s s  sc h o o l d i s t r i c t s *
The t e s t  was g iv en  to  m ale s tu d e n ts  o n ly , s in c e  th e  a u th o r  had 
le a rn e d  from  p e rs o n a l  c o n ta c ts  w ith  a  number o f  Montana i n s t r u c t o r s  
t h a t  th e  m a jo r i ty  o f  th e  Montana sc h o o ls  p ro v id e d  s e p a ra te  h e a l th  courses 
f o r  boys and f o r  g i r l s .  Too, th e  a u th o r 's  h e a l th  i n s t r u c t i o n  e x p e rie n c e  
had  been  c h ie f ly  w ith  m ale s tu d e n ts .
The C r i t e r i a  f o r  S e le c tin g  a  S ta n d a rd iz e d  T e s t ,  I n  d e te rm in in g  
th e  ty p e  and th e  k in d  o f  p ro ced u re  to  be  u sed  i n  e v a lu a t io n ,  c e r t a i n  
c r i t e r i a  w ere u sed  a s  a  g u id e . The f a c to r s  r e c e iv in g  c o n s id e r a t io n  
were v a l i d i t y ,  r e l i a b i l i t y ,  and o b j e c t i v i t y ,  p lu s  a v a i l a b i l i t y  o f  
s ta n d a rd iz e d  d i r e c t i o n s ,  d u p l ic a te  fo rm s, and  n a t io n a l  norm s. These
—10—
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TABLE I
THE NUMBER AND PERCENTAGE OF FRESHMAN AND SOPHOMORE MALE 
STUDENTS COMPLETING THE GATES- 
STRANG HEALTH KNOWLEDGE TEST 
IN THE SELECTED HIGH SCHOOLS
Schoo ls Freshman Sophomore
P e r  C ent 
o f  T o ta l
F i r s t  c la s s  sc h o o ls 106 188 la.Uo
Second c la s s  sch o o ls 121 132 35.63
T h ird  c la s s  sc h o o ls 72 91 22.95
299 h l l
T o ta l  Sample 710
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f a c to r s  a re  d e s c r ib e d  i n  th e  s e c t io n s  t h a t  fo llow *
To be v a l i d ,  a  t e s t  m ust c o n s t i t u t e  a  w e ll  b a la n ce d  sam pling  o f  
a l l  Im p o rta n t o b je c t iv e s ,  s u b je c t  m a t te r ,  o r  f a c t  and  I n f o m a t io n  ite m s 
in c lu d e d  i n  g iv en  area*  T echniques f o r  e s ta b l i s h in g  a  re a so n a b le  degree  
o f  v a l i d i t y  i s  to  depend upon th e  c o l l e c t iv e  judgm ent o f  s e v e ra l  q u a l i ­
f i e d  p eo p le  o r  to  u se  o th e r  s ta n d a rd  t e s t s  a s  a  b a s i s  o f  com parison*^ 
R e l i a b i l i t y  r e f e r s  to  th e  c o n s is te n c y  w ith  w hich r e s u l t s  a r e  
o b ta in ed *  B row nell and Hagman s ta te d ^
R e te s t in g ,  t e s t i n g  com parable g ro u p s , and t r e a t i n g  th e  
r e s u l t s  s t a t i s t i c a l l y  w i l l  y i e l d  a  m easure o f  group con­
s is te n c y *  Two s e t s  o f  s c o re s  o b ta in e d  from  two s im i la r  t e s t s  
c o v erin g  th e  same f i e l d ,  i f  h ig h ly  s im i l a r  o r  c o r r e l a t e d ,  i n ­
d ic a te  a  h ig h  deg ree  o f  r e l i a b i l i t y *2
O b je c t iv i ty  r e f e r s  t o  th e  e x te n t  to  w hich s u b je c t iv e  judgm ent i s  
k e p t  a t  a  minimum* The more s ta n d a rd iz e d  th e  t e s t ,  th e  more l i k e l y  i t  
i s  to  p o s s e s s  o b je c t iv i ty *  The g r e a t e r  th e  o b j e c t i v i t y  o f  an  e v a lu a t iv s  
p ro c e d u re , th e  more l i k e l y  r e l i a b i l i l y  w i l l  be secu red*^
I n  g e n e ra l ,  o b je c t iv e  ty p e  t e s t  item s f a l l  r e a d i ly  in to  th e  two 
b ro ad  c a te g o r ie s  o f  " re c o g n itio n *  and " r e c a l l* "  I n  th e  r e c o g n it io n  
ty p e  o f  t e s t  i te m , th e  p u p i l  m ust re c o g n iz e  and s e l e c t  th e  c o r r e c t  an­
sw er from  a  number o f  answ ers g iv e n  in  th e  t e s t  item * When c a r e f u l ly  
p re p a re d , th e  m u lt ip le -c h o ic e  ite m  can  be v e iy  t h o u ^ t  p rovok ing  and 
e x c e l le n t  i n  d e te rm in in g  w hether p u p i ls  have ach iev ed  th e  d e s ir e d  h e a l th
^A nderson, 0£* c i t . , p* U82*
^B row nell and Hagman, 0£* c i t . ,  p .  3lil* 
^ I b i d . , p* 3U2*
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knowledge and In fo rm a tio n  w hich th e  t e s t  co v ers* ^
Reramers and G ageS have l i s t e d  i n  rank  o rd e r  o f  im portance  th e  
ty p e s  o f  o b je c t iv e  q u e s tio n s  to  u se  i n  h e a l th  knowledge t e s t i n g .
F i r s t    .............................. ...............................m u lt ip le  ch o ice
Second............................................. ........................ t r u e  and f a l s e
T h ird ....................... ..................................... ...........m atch ing
F o u r th . .............. ..................................................... com p letion  ( l e a s t  u sed )
R easonable c o s t  p e r s i s t s  a s  a  p r a c t i c a l  c o n s id e ra t io n  in  s e l e c t ­
in g  a p p r a i s a l  te c h n iq u e s . I f  c o s t  i s  so  g r e a t  t h a t  i t  p la c e s  a  f in a n ­
c i a l  burden upon th e  u s e r ,  a  l e s s  ex p en siv e  d ev ice  sh o u ld  be used  i f  
a v a i la b le .^
D u p lic a te  form s r e f e r  to  m easurem ent t o o ls  and g e n e ra l ly  in c lu d e  
two o r  more s im i la r  t e s t s  w hich m easure th e  same e lem en t o r  e le m e n ts . 
They a re  v a lu a b le  when exposu re  to  th e  o r i g in a l  t e s t  makes im p ra c t ic a l  
th e  u se  o f  th e  same t e s t  a  second tim e w ith  th e  same g ro u p .^
Norms in d ic a te  how a  g iv en  group h as  perfo rm ed  on th e  same e v a lu a ­
t i v e  te c h n iq u e . In  o th e r  w ords, norms r e p r e s e n t  s ta n d a rd s  t h a t  show th e  
p a t t e r n  o f  r e s u l t s  o f  d i f f e r e n t  in d iv id u a ls  i n  r e l a t i o n  to  a  m easure­
ment o r  a p p r a is a l  in s t ru m e n t .  Norms a id  i n  i n t e r p r e t i n g  th e  s ig n if ic a n c e
O
o f  in d iv id u a l  perform am ces.
^Remmers aind Gage, 0£ .  c i t . ,  p .  6 .
^ I b id . , p .  6 .
^B row nell and Hagman,op. c i t . ,  p .  3U2.
7l b i d . ,  p .  343.
8e .  W. T r ig s ,  T e s ts  and M easurement i n  The Improvement o f  L earn­
in g  (BostonrHoughton M if f l in  Company, 1939), p .  3^5.
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The S e le c t io n  o f  a  T e s t» The a u th o r  g lean ed  -ttie l i t e r a t u r e  and 
re c e iv e d  a  number o f  s ta n d a rd iz e d  h e a l th  t e s t s  i n  an  e f f o r t  to  f i n d  a  
t e s t  to  m eet th e  e s ta b l is h e d  c r i t e r i a .  A f te r  sc re e n in g  many h e a l th  know­
led g e  t e s t s ,  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t Form E was s e le c te d  
a s  th e  one m ost n e a r ly  f u l f i l l i n g  th e  e s s e n t i a l  c r i t e r i a .
“The v a l i d i t y  o f  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t ,"  
s a id  T r ig s ,  "was d e te rm ined  by s t a t i s t i c s ,  c u r r i c u la r  r e ­
s e a rc h , and com parisons made w ith  o th e r  s ta n d a rd iz e d  h e a l th  
knowledge te s ts ," ®
G a te s-S tra n g  e s ta b l is h e d  th e  r e l i a b i l i t y  o f  t h e i r  h e a l th  know­
le d g e  t e s t  by a d m in is te r in g  i t  to  888  c a s e s ,  u s in g  a l l  th r e e  fo im s o f  
th e  t e s t  f o r  th e  same p u p i ls  i n  g rad es  7 to  12# The c o e f f i c i e n t s  o f  
c o r r e l a t io n  are*
o
Form D and F - ,7 6 j  Form H and E -.7W  Form E and F - , 8 6 ,
Each t e s t  c o n s i s t s  o f  s i x t y  m u lt ip le -c h o ic e  q u e s t io n s ,  each  p ro ­
v id in g  f i v e  ch o ices#  R esearch  Methods A pp lied  to  P h y s ic a l  E d u c a tio n , 
an d  R e c re a tio n  h as  s a id  o f  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t ,
No such conq>arable t e s t  e x i s t s  f o r  a ssa y in g  p h y s ic a l  edu­
c a t io n  in s t r u c t io n #  M u ltip le -c h o ic e  q u e s tio n s  a re  in d ic a te d  
g e n e ra l ly  a s  th e  more r e l i a b l e  ty p e  o f  t e s t  i te m  to  employ, 1 0
The a u th o r  o f  t h i s  s tu d y  rec o g n ize s  t h a t  th e r e  a re  o th e r  s ta n ­
d a rd iz e d  h e a l th  knowledge t e s t s  t h a t  q u a l i f y  on th e  b a s i s  o f  s t a t i s t i c a l
®E, W, T r ig s ,  T e s ts  jm d  M easurement i n  th e  Ii^ ro v am en t o f  L earn­
in g  (Boston* Houghton k i f f l i n  Company, 19397, P« 38?#
^A rth u r G ates and Ruth S tra n g , Manual o f  D ire c tio n s  f o r  The 
G a te s -S tra n g  H ea lth  Knowledge T e s t  (New Y ork; Bureau o f  P u b l ic a t io n s ,  
Colum bia U n iv e r s i ty ,  1 9 3 9 ), p ," ^
^®Araerican A s s o c ia tio n  f o r  H e a lth ,  P h y s ic a l  E d u ca tio n , and Re­
c r e a t io n ,  R esearch  Methods A p p lied  to  P h y s ic a l  E d u c a tio n ,  and R e crea tio n  
(W ashington , D, C ,,  1 9 5 2 ), p .  3h9#
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c r i t e r i a *  They were n o t  a c c e p ta b le  f o r  t h i s  p a r t i c u l a r  s tu d y  because  
a  number o f  'Uiem have no norms a v a i la b le  to  a llo w  a  com parison w ith  
th e  r e s u l t s  o f  th e  Montana s c h o o ls ,  because  th e y  r e q u ir e  to o  much tim e 
to  a d m in is te r  and t a b u l a t e ,  o r  because  t h ^  in v o lv e  e x c e ss iv e  c o s t  
in  p u rc h a s in g  o r  rep ro d u c in g  th e  t e s t .
The G a te s -S tra n g  t e s t  h as  e s ta b l is h e d  norms which a llow ed  a  com­
p a r is o n  o f  th e  Montana sch o o ls  w ith  th e s e  norm s. The tim e l i m i t  f o r  
th e  t e s t  was t h i r t y  m in u te s . G a te s -S tra n g  p ro v id e d  a  manual o f  in ­
s t r u c t io n s  which in c lu d e d  d i r e c t io n s  f o r  a d m in is t r a te r in g  th e  t e s t  to  
in d iv id u a ls  o r  to  groups and an  answ er key  f o r  ea se  i n  th e  co rrecU .o n  
o f  th e  t e s t s .  The c o s t  o f  rep ro d u c in g  th e  t e s t  d id  n o t p la c e  a  f in a n ­
c i a l  bu rden  on th e  a u th o r  o f  t h i s  s tu d y .
V alues o f  U sing  S ta n d a rd iz e d  T e s ts .  D isc u ss in g  th e  c r i t e r i a  
f o r  t e s t  s e l e c t i o n ,  th e  v a lu e s  o f  u s in g  th e  s ta n d a rd iz e d  w ere in c lu d e d . 
The v a lu e s  a re  l i s t e d  as*
1 .  E s ta b l is h e d  v a l i d i t y
2 . E s ta b l is h e d  r e l i a b i l i t y
3# E s ta b l is h e d  o b j e c t i v i t y
2*. E s ta b l is h e d  norms
5* A d m in is tra t iv e  economy
6 * R easonable  c o s t
D iv is io n  o f  T e s t  i n to  M ajor A re as .  One o f  th e  p u rp o ses o f  t h i s  
s tu d y  was to  d e r iv e  a  means o f  c a te g o r iz in g  th e  t e s t  q u e s tio n s  to  make 
p o s s ib le  an  a n a ly s is  o f  any w eakness o r  s t r e n g th  w ith in  s p e c i f i c  a re a s
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o f  g e n e ra l h e a l th  know ledge.
A number o f  a u H io r i t ie e  i n  h e a l th  e d u c a tio n  were c o n su lte d  i n  an 
e f f o r t  to  f in d  common agreem ent on recommended a re a s  o r  s u b -d iv is io n s .
G rea t v a r ia n c e  o f  o p in io n  was found  among th e  a u th o r i t i e s  w ith  
r e f e r e n c e  to*
1 .  A reas o r  s u b -d iv is io n s  w ith in  g e n e ra l h e a l th  a re a  (Ranged* 
fo u r  t o  tw e n ty -n in e  d i f f e r e n t  s u b -d iv is io n s )
2 . Term inology
F o r example* D e lb e r t  O b e r te u f f e r ' 6 recommended a re a s  and  te rm in o lo g y  
a re  ( a )  p e rs o n a l  h e a l th ,  (b )  community h e a l th ,  ( c )  s a f e ty ,  (d )  s o c ia l  
l i v i n g ,  ( 2 ) sex  h y g ie n e , ( f )  i l l n e s s  and em ergency, (g )  f i r s t  a id ,  and 
(h )  h y g i e n e .^  The School H ea lth  A p p ra isa l Form a re a s  and  te rm in o lo g y  
are*  ( a )  s a n i t a t i o n ,  (b )  d e n ta l  and p h y s ic a l  e x am in a tio n s , (c )  communi­
c a b le  and non-com m unicable d is e a s e s ,  (d )  n u t r i t i o n ,  and ( e )  h e a l th  s e r ­
v i c e s .  The two e x an ^ le s  m entioned  w U l g ive  th e  re a d e r  an  in d ic a t io n  
o f  th e  v a r ia n c e  i n  o p in io n  t h a t  e x i s t s  among some a u t h o r i t i e s .
U sing th e  s u b -d iv is io n s  p re s e n te d  by v a r io u s  a u th o r s ,  th e  G a te s -  
S tra n g  ite m s were p la c e d  u n der th e  recommended h e a d in g s . These c l a s s i ­
f i c a t i o n s  showed no u n ifo rm ity  and  g r e a t  in e q u a l i ty  i n  d i s t r i b u t i o n .
F o r exam ple, u s in g  a re a s  recommended by G. L . Anderson^^ th e  fo llo w in g
^ ^ D e lb e rt O b e r te u f f e r ,  School H e a lth  E d u ca tio n  (New York* Ameri­
can  Book Company, 1 9 3 9 ), p .
^ ^School H ea ltti A p p ra is a l  Form (S tu d ie s  i n  School H e a lth  Programs. 
(Boston* M a ssach u se tts  I n s t i t u t e  o f  T echnology, 1 9 3 0 ), p .  19 .
L. A nderson, School H e a lth  P r a c t ic e  (New York* M cGraw-Hill 
Book Company, 1 9 3 3 ), p .  197 .
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d i s t r i b u t i o n s  w ere ob tained*
A reas Number o f  q u e s t io n s  o f  th e  G a te s -
S tra n g  t e s t  to  each a re a
P e rso n a l h e a l t h .  ................  . . . .  . . . . . . . . .  2
Community h e a l th   ...............       6
M ental h e a l th ......................................................  1
N u t r i t i o n .  ................. .1$
School h e a l th  s e r v i c e s . .............................  3
School h e a l th  i n s t r u c t i o n .  .............   1
S a fe ty   ...........   1
F i r s t  A id ......................         2
The p ro ced u re  o f  l i s t i n g  s u b -d iv is io n s  and p la c in g  q u e s tio n s  
o f  th e  G a te s -S tra n g  t e s t  i n  t h e i r  a p p ro p r ia te  d iv is io n s  was com pleted  
u s in g  c a te g o r ie s  recommended by s e v e ra l  d i f f e r e n t  a u th o r i t i e s  i n  h e a l th  
e d u c a tio n . The m ajo r d i f f i c u l t i e s  en co u n te red  were*
1# The d i s t r i b u t i o n  in  th e  a re a s  was to o  v a r ie d  to  a llo w  a  com­
p a r is o n .  Example* n u t r i t i o n  1 5 , f i r s t  a id  2 , d e n ta l  exam­
in a t io n s  none .
2 . Some q u e s t io n s  w ere n o t  amenable to  aiQr s u b -d iv is io n  l i s t e d .  
The pu rpose  o f  t h i s  p ro c e d u re  was t o  a r r iv e  a t  a  f a i r l y  e q u a l d i s t r i b u ­
t io n  o f  th e  G a te s -S tra n g  q u e s t io n s  i n  recommended s u b -d iv is io n s .  A 
v a l id  com parison i n  a re a s  i s  p o s s ib le  o n ly  i f  a  nearly  e q u a l d i s t r i b u ­
t i o n  o c c u rs . Use o f  a re a s  recommended by  any one a u th o r i ty  was n o t 
p o s s ib le  because  o f  th e  u n eq u al d i s t r i b u t i o n  o f  q u e s t io n s .
To d e r iv e  a  w orkable  a re a  breakdown i t  was n e c e s s a ry  to  combine 
s u b -d iv is io n s  recommended by v a r io u s  a u t h o r i t i e s .  Common agreem ent was 
found in  (a )  n u t r i t i o n ,  (b )  s t r u c tu r e  and fu n c t io n  o f  th e  human body.
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and ( c )  in d iv id u a l  h e a l th  p r a c t i c e .  A f te r  a l l  th e  q u e s tio n s  from  th e  
G a te s -S tra n g  t e s t  had  been l i s t e d  u n d e r th e s e  th r e e  c l a s s i f i c a t i o n s  a  
number o f  item s w ere s t i l l  n o t  p la c e d  and fo rm u la tio n  o f  a  new a re a  
became n e c e s s a ry . An a n a ly s is  o f  th e  u n p lac ed  q u e s tio n s  in d ic a te d  a 
need  f o r  a  c a te g o ry  to  co v e r such v a r ie d  a re a s  a s  f a m ily  l i v i n g ,  d ise a se , 
h e a l th  s e r v ic e s ,  community and s o c ia l  l i v i n g .  T here b e in g  no way to  
d iv id e  o r  combine th e s e  a re a s  to  secu re  e q u a l d i s t r i b u t i o n ,  a  s in g le  
c a te g o ry  c a l le d  **general h e a l th  inform ation** was u se d  to  co v er th e  s ix ­
te e n  u n c la s s i i^ e d  q u e s t io n s .
The a re a s  and g e n e ra l  c o n te n t f i n a l l y  d ec id ed  upon w ere 
N u tr i t io n
Food p ro c e s s in g  
Food p u rc h a s in g  
Food e t i q u e t t e  
D ie t  
V itam ins
S tru c tu re  and fu n c t io n  o f  th e  human body 
P h y s io lo g y  o f  e x e rc is e  
Nervous system  
R e s p ira to ry  system  
C ir c u la to r y  system  
4 S k e le ta l  s t r u c tu r e  
I n d iv id u a l  h e a l th  p r a c t ic e  
P e rso n a l hyg iene  
F i r s t  a id  and s a f e ty  
M ental h e a l th
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A lcohol and tobacco  
A cc id en ts  
R est and s le e p  
H e a lth  exam ina tions
G enera l h e a l th  in fo rm a tio n  
Fam ily l iv i n g
D isease  and r e l a t e d  in fo rm a tio n  
H e a lü i s e r v ic e s
Commonity h e a l th  and s a n i ta t i o n  
S o c ia l  l i v in g
The q u e s tio n s  o f  th e  G a te s -S tra n g  t e s t  were c a r e f u l l y  a n a ly ze d  
to  d e te rm in e  th e  a p p ro p r ia te  a re a  f o r  each  t e s t  q u e s tio n ^  and d i s t r i ­
b u te d  amor^ th e  fo u r  s e le c te d  a re a s  a s  fo llo w s :
a .  N u t r i t i o n . .....................................15
b .  S tru c tu re  and fu n c t io n
o f  th e  human body................ .1 1
c .  In d iv id u a l  h e a l th
p r a c t i c e ......................................18
d . G enera l h e a l th
in fo rm a tio n ............................... l 6
To m inim ize c o n fu s io n  i n  th e  p lacem en t o f  c e r t a i n  q u e s tio n s  i n  
th e  v a r io u s  s u b - d iv is io n s ,  " in d iv id u a l  h e a l th  p r a c t i c e "  d e a l t  b a s i c a l l y  
w ith  s in g le  o r  in d iv id u a l  a s p e c ts  o f  h e a l th  w h ile  " g e n e ra l h e a l th  i n f o r ­
m ation" was more concerned  w ith  community o r  group a s p e c ts  o f  h e a l th ’.
The A d m in is tra tio n  o f  th e  T e s t .  A l e t t e r  o f  in q u iry  was s e n t  to  
th e  h e a l th  i n s t r u c t o r s  o f  th e  t h i r t y  s e le c te d  h ig h  sc h o o ls  i n  Montana
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a sk in g  f o r  t h e i r  c o o p e ra tio n  i n  t h i s  p a r t i c u l a r  study*
A s e l f - a d d re s s e d  p o s t  c a rd  accompanying th e  l e t t e r  re q u e s te d  an­
sw ers concern ing  accep tan ce  o f  th e  s tu d y , p ro p o sed  t e s t i n g  program , 
number o f  t e s t s  needed , and i n t e r e s t  i n  th e  r e s u l t s  o f  th e  com pleted 
study*  I t  was e s t im a te d  t h a t  a p p ro x im ate ly  one thousand  t e s t s  would 
be needed to  su rv ey  th e  s e le c te d  s c h o o ls ,  i f  a l l  t h i r t y  sc h o o ls  w ere 
w i l l in g  to  c o o p e ra te ;  s i x  f i r s t  c l a s s ,  seven  second c l a s s ,  and e ig h t  
t h i r d  c la s s  sc h o o ls  a c tu a l ly  responded  to  th e  l e t t e r s  o f  in q u ir y ,  r e ­
q u e s tin g  a  t o t a l  o f  seven  hundred  and n in e ty  t e s t s *  A copy o f  t h i s  
l e t t e r  i s  in c lu d e d  in  th e  ap p en d ix , page 1+7*
Method o f  a n a l y s i s * B ie re  w ere s ix ty  q u e s tio n s  in  th e  G a te s -  
S tra n g  T e s t ,  each q u e s tio n  co u n tin g  one p o in t  f o r  a  p o s s ib le  sc o re  o f  
6 0 * To d e te rm in e  th e  sc o re  f o r  each s tu d e n t ,  th e  number o f  i n c o r r e c t  
re sp o n se s  was s u b tr a c te d  from  th e  p o s s ib le  sc o re  o f  60* F or exam ple, 
i f  a  s tu d e n t  had  10 in c o r r e c t  an sw ers , 10 would be s u b tra c te d  from  6 0  
g iv in g  a sco re  o f  ^0 f o r  Idle t e s t*
The ra n g e , f i r s t  q u a r t i l e ,  m edian, and t h i r d  q u a r t i l e  were d e te r ­
m ined f o r  each c la s s  o f  s c h o o ls ,  s in c e  a  s im i la r  p ro ced u re  was employed 
by  G a te s -S tra n g  i n  e s t a b l i s h in g  n o m s f o r  t h e i r  h e a l th  knowledge t e s t  
and com parison o f  th e  r e s u l t s  from  th e  Montana sch o o ls  w ith  th e  G a te s -  
S tra n g  n o m s n e c e s s i t a t e d  th e  u se  o f  th e  G a te s -S tra n g  procedure*
Mean s c o re s  w ere de te rm in ed  to  show th e  r e l i a b i l i t y  o f  d if fe re n c e  
betw een n in th  and te n th  g rad e s  o f  th e  s e le c te d  M ontana h ig h  schoo ls*
To d e te m in è  s t r e n g th  o r  w eakness i n  s e le c te d  h e a l th  a re a s  th e  
fo llo w in g  a n a ly s is  was em ployed: The number o f  i n c o r r e c t  re sp o n se s  was
d e te rm in ed  f o r  each  h e a l th  a r e a ,  and th e n  d iv id e d  by th e  t o t a l  p o s s ib le
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-2 1 -
c o r r e c t  re sp o n se s  to  a s c e r t a in  th e  p e rc en ta g e  o f  in c o r r e c t  responses*
F o r exam plej 60 in c o r r e c t  re sp o n ses  f o r  n u t r i t i o n ,  d iv id e d  by  100 p o s s i -
/
b le  c o r r e c t  re sp o n se s  e q u a ls  60 p e r  c e n t  in c o r r e c t  answ ers f o r  n u t r i t i c n .
1
The p e rc e n ta g e  o f  i n c o r r e c t  re sp o n se s  f o r  th e  f i r s t ,  th e  second , and the  
t h i r d  c la s s  sc h o o ls  was d e te rm ined  f o r  each  o f  th e  fo u r  a re a s s  n u t r i ­
t io n ^  ; s t r u c tu r e  and fu n c t io n  o f  th e  human body, in d iv id u a l  h e a l th  p ra c ­
t i c e ,  and g e n e ra l  h e a l th  in fo iro a tio n *
Summary* F a c tu a l  d a ta  f o r  t h i s  s tu d y  was o b ta in e d  from s e le c te d  
sch o o ls  i n  f i r s t ,  seco n d , and t h i r d  c la s s  sc h o o l d i s t r i c t s  in  M ontana.
C r i t e r i a  f o r  s e l e c t i n g  a  s ta n d a rd iz e d  t e s t  w ere de te rm ined  by 
su rv e y in g  l i t e r a t u r e  co n ce rn in g  s t a t i s t i c a l  and a d m in is t r a t iv e  c r i t e r i a *  
The G a te s -S tra n g  H e a lth  Knowledge T e s t  was s e le c te d  because  i t  m ost n e a r ­
l y  met th e  e s s e n t i a l  c r i t e r i a .
The a u tiio r  o f  t h i s  s tu d y  e n co u n te re d  a  g r e a t  d e a l o f  d i f f i c u l t y  
i n  d e te rm in in g  a  h e a l th - a r e a  breakdown because  o f  th e  d i f f e r e n c e  o f  
o p in io n  among a u th o r i t i e s  co n ce rn in g  su b -d iv is io n s  and te rm in o lo g y . Com­
mon agreem ent was e v id e n t  among a u th o r i t i e s  i n  th e  th r e e  a re a s  o f  n u t r i ­
t i o n ,  s t r u c tu r e  and fu n c t io n  o f  Hie human body, and in d iv id u a l  h e a l th  
p r a c t i c e ,  b u t  fo rm u la tio n  o f  a  new a r e a ,  c a l l e d  g e n e ra l h e a l th  i n f o r ­
m a tio n , was needed to  c o v e r  t e s t  q u e s tio n s  w hich cou ld  n o t  be f i t t e d  i n ­
to  any  o f  th e  commonly a c c e p te d  c l a s s i f i c a t i o n s .  The p u rpose  o f  th e  
a re a  breakdown was to  o b ta in  a  f a i r l y  e q u a l d i s t r i b u t i o n  o f  G a te s -S tra n g  
t e s t  q u e s tio n s  i n  a re a s  so w eakness o r  s t r e n g th  w ith in  th e  a r e a s  co u ld  
be d e te rm in e d .
F o r p u rp o ses  o f  a n a ly s i s ,  and to  conqpare Montana sc h o o ls  w ith  th e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-2 2 -
G a te s -S tra n g  norm s« i t  was n e c e s sa ry  to  d e te rm in e  th e  f i r s t  q u a r t i l e ,  
m edian , and t h i r d  q u a r t i l e  f o r  th e  f i r s t ,  th e  second , and th e  t h i r d  
c la s s  schoo ls#
Mean sc o re s  w ere d e te rm ined  to  compare n in th  and te n th  g rad es  
o f  th e  f i r s t ,  seco n d , and t h i r d  c la s s  sch o o ls  to  a s c e r t a in  w h e th er th e  
r e l i a b i l i t y  o f  d i f f e r e n c e  was s u f f i c i e n t  a t  th e  one p e r  c e n t and th e  
f iv e  p e r  c e n t  l e v e l s  o f  con fidence#
S tre n g th s  and w eaknesses were to  be de te rm ined  by th e  p e rc en ta g e  
o f  i n c o r r e c t  re sp o n ses  f o r  each  h e a l th  i n s t r u c t io n  a re a  o r  s u b -d iv is io n .
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CHAPTER I I I  
ANALYSIS OF TEST RESULTS B I USING 
MEASURES OF CENTRAL TENDENCY
I n tr o d u c t io n * The s t a t i s t i c a l  a n a ly s is  f o r  t h i s  s tu d y  was ac ­
com plished  by u s in g  th e  same m easure o f  c e n t r a l  ten d en cy  t h a t  was used  
by  G a te s -S tra n g  in  p re s e n t in g  th e  norms f o r  t h e i r  h e a l th  knowledge te s t*  
The m easures o f  c e n t r a l  ten d en cy  used  were m edian, f i r s t  q u a r t i l e ,  and 
t h i r d  q u a r t i le *  The u se  o f  th e  mean sc o re  in  t h i s  s tu d y  a llow ed  th e  
a u th o r  to  d e r iv e  th e  r e l i a b i l i t i e s  o f  th e  d if f e r e n c e s  t h a t  m igh t o ccu r 
betw een Montana n in th  and te n th  g rade  s tu d e n ts ,  and betw een th e  d i f ­
f e r e n t  c la s s e s  o f  Montana s c h o o ls .
The d e te rm in a tio n  o f  th e  r e l i a b i l i t y  o f  d if f e r e n c e  betw een 
Montana s tu d e n ts  and th e  G a te s -S tra n g  t e s t  group was n o t  p o s s ib le  b e ­
cause  th e  s ta n d a rd  d e v ia t io n  was n o t  a v a i la b le  f o r  th e  G a te s -S tra n g  te s t .
Mean sc o re s  were de te rm in ed  to  a s c e r t a in  r e l i a b i l i t y  o f  d i f f e r ­
ence in  com paring Montana f i r s t ,  second and t h i r d  c la s s  schoo ls*  The 
mean c o u ld  n o t be u se d  i n  com paring Montana r e s u l t s  w ith  G a te s -S tra n g  
to  de te rm ine  r e l i a b i l i t y  o f  d i f f e r e n c e  because  mean sc o re s  a re  n o t  a v a i l ­
a b le  f o r  th e  G a te s -S tra n g e  te s t*
B ar g raphs w ere u se d  to  p r e s e n t  a  v i s u a l  d e s c r ip t io n  o f  th e  s t a ­
t i s t i c a l  r e s u l t s  o f  th e  study*
Com parison W ith N a tio n a l Norms* com paring th e  m edian s c o re s
f o r  Montana f i r s t  c la s s  sc h o o ls  and th e  m edian sc o re  e s ta b l i s h e d  by
-2 3 —
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G a te s -S tra n g  f o r  l a r g e  s c h o o ls . I t  was p o s s ib le  to  d e te m ln e  th e  range 
o f  sc o re  d i f f e r e n c e s  by  u s in g  one m easure o f  c e n t r a l  ten d en cy . I t  i s  
no tew orthy  t h a t ,  a s  shown in  F ig u re  1 ,  n in th  and te n th  grade m edian 
sc o re s  f o r  th e  Montana f i r s t  c l a s s  sch o o ls  a re  from 6 .5  to  8 p o in ts  
h ig h e r  th a n  th e  G a te s -S tra n g  sc o re  f o r  th e  n in th  and te n th  g ra d e s .
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COMPARISON OF MEDIANS FOR GRADES NINE AND TEN IN MONTANA SCHOOLS 
OF FIRST CLASS WITH GATES-STRANG NORMS FOR GRADES NINE AND TEN
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-25"
F ig u re  XI r e p r e s e n ts  a  com parison  o f  m edians betw een Montana 
second and t h i r d  c la s s  sc h o o ls  and  th e  G a te s -S tra n g  sm a ll schoo l m edian 
score#  The Montana sc h o o ls  a g a in  o b ta in e d  a  h ig h e r  m edian sc o re  th a n  
t h a t  e s ta b l is h e d  by  G a te s -S tra n g , w ith  m edians from  2#1 to  k#42 p o in ts  
h ig h e r  th a n  G a tes-S tran g #  The second  and t h i r d  c l a s s  schoo ls  a re  c lo s e r  
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FIGURE I I
COMPARISON OF MEDIANS FOR GRADES NINE AND TEN IN MONTANA SCHOOLS OF 
SECOND AND THIRD CLASS WITH GATES-STRANG NORMS FOR GRADES NINE AND TEN
The t o t a l  m edian sc o re  f o r  Montana was compared to  th e  m edian 
s c o re s  o f  th e  f i r s t ,  th e  seco n d , and  th e  t h i r d  c l a s s  sch o o ls  r e s p e c t iv e ­
l y  i n  f ig u r e  I I I #  The m edian o f  th e  f i r s t  c l a s s  sc h o o ls  av erag ed  from  
1#35 to  l#W t p o in ts  h ig h e r  th a n  th o s e  o f  th e  2nd and 3 rd  c la s s  s c h o o ls , 
and #93 o f  a  p o in t  h ig h e r  th a n  M o n tan a 's  t o t a l  m edian score#
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FIGURE I I I
COMPARISON OF MEDIANS FOR ALL MONTANA SCHOOLS AND MONTANA 
SCHOOLS OF THE FJRST, THE SECOND, AND THE THIRD CLASS
A com parison o f  th e  f i r s t  and  t h i r d  q u a r t i l e  s c o re s  e s ta b l is h e d  
f o r  Montana sc h o o ls  o f  th e  f i r s t  c l a s s  w ith  th e  G a te s -S tra n g  norms i s  
shown in  F ig u re  IV , N in th  g rad es  i n  Montana sc h o o ls  o f  th e  f i r s t  c la s s  
showed a  t h i r d  q u a r t i l e s  w hich was 8 ,8 6  p o in ts  h ig h e r  th a n  th e  t h i r d  
q u a r t i l e  e s ta b l is h e d  by G a te s -S tra n g , w h ile  t e n th  g rad es  i n  th e  f i r s t  
c la s s  sch o o ls  h ad  a  t h i r d  q u a r t i l e  9 .1  p o in ts  h ig h e r .  The f i r s t  q u a r t i l e  
o f  n in th  and te n th  g rad e s  o f  th e  f i r s t  c l a s s  sc h o o ls  ranged  from  5 ,3  to  
6 ,2 3  p o in ts  h ig h e r  th a n  th e  f i r s t  q u a r t i l e  e s ta b l i s h e d  by  G a te s -S tra n g , 
The t h i r d  q u a r t i l e s  o f  n in th  and te n th  g rad es  o f  f i r s t  c la s s  sc h o o ls  
range  from  8 ,86  to  9 ,1  p o in ts  h ig h e r  th a n  th e  t h i r d  q u a r t i l e  e s ta b l is h e d  
by  G a te s -S tra n g ,
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COMPARISON OP Qi AND IN MONTANA SCHOOLS OF 
FIRST CLASS WITH 0% AND Q3  GIVEN BY GATES-STRANG
F ig u re  V, page 28 , r e p r e s e n ts  th e  com parison  o f  f i r s t  and t h i r d  
q u a r t i l e  sc o re s  o f  Montana second and t h i r d  c l a s s  s c h o o ls , g rad es  n in e  
and t e n ,  w ith  th e  e s ta b l i s h e d  G a te s -S tra n g  f i r s t  and t h i r d  q u a r t i l e  
sc o re  f o r  g rad es n in e  and ten #  The Montana sc h o o ls  a g a in  ranked  h ig h e r  
th a n  nonns e s ta b l is h e d  by  G a tes-S tran g #  The t h i r d  q u a r t i l e  com parison 
showed th e  n in th  g rad es  h ig h e r  b y  3 * 9 8  p o in ts  f o r  t h i r d  c la s s  sc h o o ls  
and U«19 p o in ts  h ig h e r  f o r  th e  second c l a s s  schoo ls#  The second and th e  
t h i r d  c la s s  sc h o o ls  g rade  n in e  ran g e  from  2 .2 0  t o  1*#07 p o in ts  h ig h e r  f o r
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th e  f i r s t  q u a r t i l e  th a n  g rade  n in e  o f  G a tes-S tran g *  The t h i r d  q u a r t i l e  
com parison  shows th e  t e n th  g rad es  ranged  U, 2  p o in ts  h ig h e r  f o r  th e  t h i r d  
c la s s  sc h o o ls  and S*hS p o in ts  h ig h e r  f o r  th e  t h i r d  c la s s  schoo ls#  The 
com parison o f  te n th  g rad e s  f o r  th e  f i r s t  q u a r t i l e  show v e ry  l i t t l e  
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COMPARISON OF 0% AND IN MONTANA SCHOOLS OF SECOND
AND THIRD CLASS WITH AND Q3  GIVEN BY GATES-STRANG
A comqparison o f  th e  av erag e  f i r s t  and t h i r d  q u a r t i l e  s c o re s  f o r  
a l l  th e  s e le c te d  Montana sc h o o ls  w ith  th e s e  q u a r t i l e s  f o r  f i r s t ,  second , 
and t h i r d  c l a s s  s c h o o ls ,  u s in g  a  combined sc o re  f o r  th e  n in th  and t e n th  
g ra d e s , i s  shown in  F ig u re  V I.
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Ql and O3 COMPARISON OF MONTANA TOTAL WITH 
THE FIRST, SECOND, AND THIRD CLASS SCHOOLS
Im p lic a tio n s  o f  Norm C o j^ a r ls o n s .  The m edians a t t a in e d  by Mont­
ana f i r s t ,  second , and t h i r d  c l a s s  sc h o o ls  showed t h a t  a l l  th r e e  c la s s e s  
o f  sch o o ls  ranked from 1 . 3  t o  6 . 7  p o in ts  h ig h e r  th a n  th e  m edian n o m s 
e s ta b l is h e d  by G a te s -S tra n g .
The r e s u l t s  o f  th e  conqoarlsons m igh t I n d ic a te  a  b e t t e r  jo b  o f  
te a c h in g  h e a l th  was b e in g  done I n  1 9 5 6  th a n  i n  th e  y e a r  o f  1939 when th e  
G a te s -S tra n g  n o m s w ere e s t a b l i s h e d .  The d i f f e r e n c e  m igh t a ls o  be a t t r i ­
b u te d  to  "Wi# in c re a s e d  em phasis p la c e d  on h e a l th  f a c to r s  In  h ig h  sch o o l 
c o u rse s  o th e r  th a n  h e a l th ,  such  a s  b io lo g y  and g e n e ra l s c ie n c e .
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A conqparison o f  th e  av erag e  m edian sc o re  f o r  a l l  th e  s e le c te d  
Montana sch o o ls  and th e  m edian sc o re s  f o r  th e  f i r s t ,  second , and t h i r d  
c la s s  s c h o o ls ,  u s in g  a  combined sc o re  f o r  th e  n in th  and te n th  g ra d e s , 
showed l i t t l e  d i f f e r e n c e  betw een sc h o o ls .
F ig u re  V I, page 2 9 , compares th e  f i r s t  and t h i r d  q u a r t i l e  sc o re s  
f o r  th e  f i r s t ,  seco n d , and t h i r d  c l a s s  sc h o o ls  w ith  f i r s t  and t h i r d  q u a r­
t i l e  f o r  a l l  Montana s c h o o ls . Here a g a in  th e r e  i s  l i t t l e  v a r ia n c e  i n  th e  
r e s u l t s ,  in d ic a t in g  t h a t  h e a l th  i n s t r u c t i o n  in  a l l  Montana sc h o o ls  i s  
veiTT s im i la r  i n  c o u rse  c o n te n t .
Mean S co res o f  Montana S c h o o ls ,  The mean s c o re s  w ere d e te rm ined  
to  a s c e r t a in  w he th er th e  r e l i a b i l i t y  o f  d i f f e r e n c e  was s i g n i f i c a n t  on th e  
one p e r  c e n t  o r  f iv e  p e r  c e n t  l e v e l  o f  c o n fid e n ce  betw een th e  n in th  and 
te n th  g rad e  m ale s tu d e n ts  o f  th e  s e le c te d  f i r s t ,  second , and t h i r d  c la s s  
sch o o ls  o f  M ontana, F ig u re  V II , page 31 , r e p r e s e n ts  th e  mean sc o re s  f o r  
th e  n in th  and te n th  g rad e s  o f  th e  f i r s t ,  seco n d , and  t h i r d  c la s s  sch o o ls  
o f  M ontana,
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FIGURE V II
MEAN SCORES FOR THE NINTH AND TENTH GRADES OF THE 
FIRST, SECOND, AND THIRD CLASS SELECTED HIGH SCHOOLS OF MONTANA
In  th e  f i r s t  c la s s  s c h o o ls , n in th  and te n th  g ra d e s , th e  s ta n d a rd  
e r r o r  o f  d i f f e r e n c e  i s  #97. The a c tu a l  d i f f e r e n c e  o f  th e  mean sc o re s  
i s  2.23* The c r i t i c a l  r a t i o  o r  T i s  2 .3 0 . The d if f e r e n c e  i n  means i s  
e a s i l y  s i g n i f i c a n t  a t  th e  one p e r  c e n t  l e v e l .  Odds a re  abou t 97 to  3 
t h a t  a c tu a l  d i f f e r e n c e  i n  a b i l i t y  e x i s t s  betw een th e  te n th  g rad es  and 
th e  n in th  g rad es  i n  t e s t  s c o re s  i n  "the 1 s t  c l a s s  s c h o o ls .
In  th e  second c l a s s  sc h o o ls  f o r  n in th  and te n th  g rad es  th e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
«•32*»
s ta n d a rd  e r r o r  o f  d i f f e r e n c e  i s  .9 7 .  The a c tu a l  d i f f e r e n c e  o f  th e  mean 
sc o re s  i s  2 .lh *  The c r i t i c a l  r a t i o  o r  T i s  2.20* The d i f f e r e n c e  in  
mean s c o re s  i s  a g a in  s i g n i f i c a n t  a t  th e  f iv e  p e r  c e n t  l e v e l  o f  confidence  
and a c tu a l  d i f f e r e n c e  i n  a b i l i t y  e x i s t s  betw een sophomore and freshm an 
m ale s tu d e n ts  i n  second c la s s  sc h o o ls  o f  M ontana.
In  th e  t h i r d  c la s s  s c h o o ls ,  n in th  and te n th  g ra d e s , th e  s ta n d a rd  
e r r o r  o f  th e  d if f e r e n c e  o f  th e  mean i s  1 .U 9. The a c tu a l  d i f f e r e n c e  o f  
th e  mean sc o re s  i s  2 .6 7 , th e  c r i t i c a l  r a t i o  c r T  i s  1 .7 7 .  Thus th e  
a c tu a l  d i f f e r e n c e  o f  a b i l i t y  i s  n o t  s i g n i f i c a n t  on th e  one p e r  c e n t  l e v e l  
o f  co n fid e n ce  b u t  n e a r ly  s i g n i f i c a n t  on th e  f iv e  p e r  c e n t  l e v e l  o f  con­
f id e n c e .
These r e s u l t s  in d ic a te  th e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  i n  
a b i l i t y  betw een sophomore and freshm an m ale s tu d e n ts  o f  th e  s e le c te d  
f i r s t ,  second , and  t h i r d  c la s s  sch o o ls  o f  M ontana.
S in ce  th e  a u th o r  o f  t h i s  s tu d y  found t h a t  freshm an and sophomore 
m ale s tu d e n ts ,  i n  some s c h o o l, w ere combined to  ta k e  th e  same h e a l th  
c o u rs e , i t  may be assumed t h a t  t h i s  d if f e r e n c e  i n  h e a l th  knowledge t h a t  
e x i s t s  betw een freshm an and sophomore m ale s tu d e n ts  was due to  i n s t r u c ­
t io n  in  h e a l th  f a c to r s  i n  s u b je c t  c o u rse s  o th e r  th a n  h e a l th .  In  sc h o o ls  
where s tu d e n ts  w ere n o t  com bined, th e  d i f f e r e n c e  co u ld  be due to  th e  year 
o f  advanced s tu d y  i n  h e a l th  a s  w e ll  a s  h e a l th  in fo im a tio n  c o n tr ib u te d  ly  
o th e r  s u b je c t  c o u rs e s .
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CHAPTER IV
ANALYSIS OF TEST RESULTS USING HEALTH AREAS
In tr o d u c t io n . One o f  th e  pu rp o ses o f  t h i s  s tu d y  was to  c a te g o r ­
iz e d  th e  t e s t  q u e s tio n s  to  a llo w  an a n a ly s is  o f  p o s s ib le  s p e c i f i c  weak­
n e ss  o r  s t r e n g th  w ith in  v a r io u s  a re a s  o f  h e a l th  know ledge. I n c o r r e c t  
re sp o n se s  cou ld  th e n  be de te rm ined  f o r  each  h e a l th  a r e a ,  and d iv id e d  by 
th e  t o t a l  p o s s ib le  c o r r e c t  re sp o n ses  f o r  t h a t  a re a  to  a s c e r t a in  th e  p e r ­
c en tag e  o f  in c o r r e c t  re s p o n se s . The p e rc e n ta g e  o f  in c o r r e c t  re sp o n ses  
f o r  th e  f i r s t ,  seco n d , and t h i r d  c la s s  sch o o ls  o f  Montana was dete rm ined  
f o r  th e  s u b -d iv is io n  o f  n u t r i t i o n ,  s t r u c tu r e  and fu n c t io n  o f  th e  human 
body, in d iv id u a l  h e a l th  p r a c t i c e ,  and g e n e ra l h e a l th  in fo im a tio n .
Gorapari son w i th in  s e le c te d  a r e a s .  The p e rc e n ta g e  o f  in c o r r e c t  
re sp o n se s  i n  th e  s e le c te d  h e a l th  a re a s  f o r  th e  f i r s t  c la s s  sc h o o ls  o f  
M ontana i s  shown i n  F ig u re  V I I I ,  page 3h . The f i r s t  c l a s s  sc h o o ls  had 
a  low p e rc en ta g e  o f  in c o r r e c t  re sp o n se s  f o r  th e  h e a l t t i  a re a s  o f  i n d i ­
v id u a l  h e a l th  p r a c t ic e  and g e n e ra l  h é a l th  in fo im a tio n .
I n  com paring th e  p e rc e n ta g e  o f  th e  i n c o r r e c t  re sp o n se s  w ith in  
th e  s u b je c t  a r e a s ,  th e  s tu d e n ts  sc o red  t h i r t e e n  p e rc e n ta g e  p o in ts  b e t t e r  
i n  th e  a re a  o f  h i p e s t  s c o r e s ,  g e n e ra l  h e a l th  in fo rm a tio n , th a n  i n  th e  
lo w é s t  a re a  w hich was s t r u c tu r e  and fu n c t io n  o f  th e  human body.
“ 33"
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FIGURE V III
PERCENTAGE OF INCORRECT RESPONSES IN SELECTED HEALTH 
AREAS FOR THE FIRST CLASS SCHOOLS OF MONTANA
F ig u re  IX, page 35 , r e p r e s e n ts  th e  p e rc e n ta g e  o f  i n c o r r e c t  r e ­
c e n s e s  i n  th e  s e le c te d  h e a l th  a re a s  f o r  th e  second c la s s  h ig h  sch o o ls  
o f  Montana* The second c la s s  sc h o o ls  a g a in  showed a  low p e rc e n ta g e  o f  
i n c o r r e c t  re sp o n ses  f o r  in d iv id u a l  h e a l th  p r a c t ic e  and f o r  g e n e ra l 
h e a l th  in fo rm a tio n . I n  c o l l a r in g  th e  p e rc e n ta g e  o f  in c o r r e c t  re sp o n se s  
w ith in  th e  s u b - d iv is io n s ,  th e  s tu d e n ts  s c o re d  lU .6  p e rc en ta g e  p o in ts  
h ig h e r  in  g e n e ra l  h e a l th  in fo rm a tio n , t h e i r  b e s t  a r e a ,  th an  i n  s t r u c tu r e  
and fu n c t io n  o f  th e  human body.
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FIGURE IX
PERCENTAGE OF INCORRECT RESPONSES IN SELECTED HEALTH 
AREAS FOR THE SECOND CLASS SCHOOLS OF MONTANA
F ig u re  X, page 3 6 ,  r e p r e s e n ts  th e  p e rc e n ta g e  o f  i n c o r r e c t  r e s ­
ponses f o r  th e  s e le c te d  h e a l th  areA s i n  th e  t h i r d  c la s s  sc h o o ls  o f  Mont­
an a . Note t h a t  th e  same h e a l th  a r e a s ,  in d iv id u a l  h e a l th  p r a c t ic e  and 
g e n e ra l h e a l th  in fo rm a tio n , a g a in  a re  low i n  p e rc e n ta g e  o f  in c o r r e c t  
re s p o n se s . In  com paring th e  p e rc e n ta g e  o f  i n c o r r e c t  re sp o n se s  w ith in  
th e  h e a l th  a re a s  th e  s tu d e n ts  s c o re d  1 3 .$  p e rc e n ta g e  p o in ts  b e t t e r  i n  
g e n e ra l h e a l th  in fo rm a tio n  th a n  i n  s t r u c tu r e  and fu n c t io n  o f  th e  human 
body.
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FIGURE X
PERCENTAGE OF INCORRECT RESPONSES IN SELECTED HEALTH 
AREAS FOR THE THIRD CLASS SCHOOLS OF MONTANA
A combined p e rc e n ta g e  o f  i n c o r r e c t  re sp o n se s  i n  th e  s e le c te d  
h e a l th  a re a s  f o r  th e  f i r s t ,  seco n d , and t h i r d  c la s s  sch o o ls  i s  shown in  
F ig u re  X I, page 37 .
S tru c tu re  and fu n c t io n  o f  th e  human bo(%r and n u t r i t i o n  had a 
h ig h e r  p e rc e n ta g e  o f  in c o r r e c t  re sp o n se s  th a n  in d iv id u a l  h e a l th  p r a c t i c e  
and g e n e ra l h e a l th  in fo rm a tio n . I n  th e  combined p e rc e n ta g e  o f  in c o r r e c t  
re s p o n se s , th e  th r e e  c la s s e s  o f  sc h o o ls  to g e th e r  sc o re d  1 3 .$  p e rc e n ta g e  
p o in ts  b e t t e r  i n  g e n e ra l  h e a l th  in fo im a tio n  th a n  in  s t r u c tu r e  and 
fu n c t io n  o f  th e  human body.
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FIGUHE XI
COMBINED PERCENTAGE OF INCORRECT RESPONSES IN THE SELECTED HEALTH AREAS 
FOR THE FIRST, THE SECOND, AND THE THIRD CLASS SCHOOLS OF MONTANA
Summary» In  re c o rd in g  th e  i n c o r r e c t  re sp o n se s  f o r  th e  f i r s t ,  
second , and t h i r d  c la s s  sc h o o ls  o f  Montana i t  i s  e v id e n t t h a t  weakness 
o c cu rred  in  th e  s u b -d iv is io n s  o f  n u t r i t i o n  and o f  s t r u c tu r e  and fu n c t io n  
o f  th e  human body. The r e s u l t s  a p p e a r  to  in d ic a te  t h a t  th e r e  was a  la c k  
o f  adequate  i n s t r u c t i o n  i n  th e s e  s p e c i f i c  a re a s  o f  h e a l th  e d u c a tio n .
The r e s u l t s  a ls o  in d ic a te  t h a t  th e  c o u rse s  o f  s tu d y  f o r  th e  f i r s t ,  second, 
and t h i r d  c la s s  sc h o o ls  w ere s im i l a r  i n  co u rse  c o n te n t ,  s in c e  th e  f i r s t ,  
second , and t h i r d  c l a s s  sc h o o ls  had  th e  same a re a s  o f  w eakness and o f  
s t r e n g th .
The a re a s  o f  s t r e n g th  w ere  in d iv id u a l  h e a l th  p r a c t i c e  and general
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h e a l th  in fo rm a tio n #  I t  may be assumed t h a t  th e r e  was a  need  f o r  a  r e ­
v is io n  o f  h e a l i j i  i n s t r u c t i o n  i n  a l l  c la s s e s  o f  sc h o o ls  i n  th e  s t a t e  o f  
Montana to  p ro v id e  f o r  a  more conqplete c o u rse  i n  h e a l th  educa tion#
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CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Summary■ The pu rpose  o f  t h i s  s tu d y  was to  dete rm ine  and to  ana­
ly z e  th e  h e a l th  knowledge l e v e l  a t t a in e d  by s e le c te d  freshm an and sopho­
more m ale s tu d e n ts  i n  Montana h ig h  sc h o o ls  a s  re v e a le d  by Form E o f  th e  
G a te s -S tra n g  H e a lth  Knowledge T e s t .
S e le c t io n  o f  th e  G a te s -S tra n g  H e a lth  Knowledge T e s t ,  a  s ta n d a rd ­
iz e d  t e s t ,  was b ased  upon s t a t i s t i c a l  and a d m in is t r a t iv e  c r i t e r i a .
To de te rm ine  s t r e n g th  and w eakness i n  s p e c i f ic  p h ases o f  h e a l th  
know ledge, a  breakdown i n to  a re a s  was n e c e s sa ry . The a re a s  u sed  f o r  
t h i s  s tu d y  w ere (a )  n u t r i t i o n ,  (b ) s t r u c tu r e  and fu n c t io n  o f  th e  human 
bocfy, ( c )  in d iv id u a l  h e a l th  p r a c t i c e ,  and (d )  g e n e ra l  h e a l th  in fo im a tio n .
D ata f o r  t h i s  s tu d y  w ere c o l l e c te d  th rough  a d m in is te r in g  th e  
G a te s-S tra n g  H ea lth  Knowledge T e s t  to  s tu d e n ts  i n  s e le c te d  f i r s t ,  second , 
and t h i r d  c la s s  sc h o o ls  o f  M ontana, and a n a ly z in g  th e  r e s u l t i n g  s c o re s .  
Seven hundred  smd te n  m ale s tu d e n ts  from  tw en ty-one f i r s t ,  second , and 
t h i r d  c la s s  Montana sc h o o ls  w ere su rv e y ed . A summaiy o f  th e  f in d in g s  
i s  p re s e n te d  a s  fo llo w s*
1# The s c o re s  o f  th e  f i r s t ,  seco n d , and t h i r d  c la s s  sc h o o ls  o f  
M ontana, when compared to  th e  norms e s ta b l is h e d  by G a te s- 
S tra n g , showed t h a t  th e  s e le c te d  Montana sch o o ls  ranked  
h ig h e r .  The f i r s t  c l a s s  sc h o o ls  ranked  h ig h e s t ,  th e n  th e  
second c l a s s ,  and th e n  th e  t h i r d  c la s s  sc h o o ls .
2 . Inaccm parison  o f  t e s t  s c o re s  made by  th e  s e le c te d  f i r s t ,
-3 9 -
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seco n d , and t h i r d  c la s s  s c h o o ls ,  th e r e  was no s i g n i f i c a n t  
deg ree  o f  d i f f e r e n c e  among c la s s e s  o f  s c h o o ls .
3« Conqparison o f  mean s c o re s  f o r  th e  n in th  and t e n th  g rade  s tu ­
d e n ts  o f  th e  f i r s t ,  second , and t h i r d  c l a s s  sch o o ls  showed 
th e  t e n th  g rade  s tu d e n ts  a ch iev e d  a  h ig h e r  s c o re . Mean scores 
in d ic a te d  no s i g n i f i c a n t  d i f f e r e n c e  among th e  f i r s t ,  second , 
and t h i r d  c la s s  s c h o o ls .
U. A n a ly s is  o f  a re a  sc o re s  showed t h a t  th e  Montana f i r s t ,  second , 
and t h i r d  c l a s s  sc h o o ls  w ere weak in  th e  s u b je c t  m a tte r  a re a s  
o f  ( l )  n u t r i t i o n  and (2 ) s t r u c tu r e  and fu n c t io n  o f  th e  human 
bo<fy. S tre n g th  o c c u rre d  i n  th e  s u b -d iv is io n s  o f  (a )  in d iv i ­
d u a l h e a l th  p r a c t i c e  and (b ) g e n e ra l  h e a l th  in fo rm a tio n .
C o n c lu s io n s . The fo llo w in g  c o n c lu s io n s  may be drawn from t h i s
1 .  T hat th e  m ale s tu d e n ts  i n  th e  s e le c te d  Montana h ig h  sch o o ls  
were re c e iv in g  t r a in in g  com parable to  t h a t  o f  s tu d e n ts  u sed  
in  s ta n d a rd iz in g  th e  G a te s -S tra n g  t e s t .
2 . T hat th e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  knowledge 
a t t a in e d  b y  m ale s tu d e n ts  i n  th e  d i f f e r e n t  c la s s e s  o f  sch o o ls  
o f  M ontana. T h is i n d ic a te s  t h a t  h e a l th  i n s t r u c t io n  i n  th e s e  
th r e e  c la s s e s  o f  sc h o o ls  m ust have been s im i la r  i n  co u rse  
c o n te n t .
3 . T hat th e  t e n th  g rade  s tu d e n ts  a c h ie v e d  a  h ig h e r  sco re  a t  th e  
f iv e  p e r  c e n t  l e v e l  o f  co n fid e n ce  th a n  d id  n in th  g rade s tu ­
d e n ts ,  a lm o st s u f f i c i e n t  a t  th e  f iv e  p e r  c e n t l e v e l  o f  c o n f i ­
dence f o r  th e  t h i r d  c l a s s  s c h o o ls ,  in d ic a t in g  t h a t  m a tu r i ty
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and a ls o  h e a l th  f a c to r s  s t r e s s e d  in  o th e r  c o u rse s  m igh t have 
had  an in f lu e n c e  on th e  l e v e l  o f  knowledge a t t a in e d  by te n th  
grade s tu d e n ts .
T hat th e  f i r s t ,  seco n d , and t h i r d  c la s s  sc h o o ls  a l l  gave 
ev idence  o f  la c k  o f  knowledge in  s u b je c t  m a t te r  a re a s  o f  (1 ) 
n u t r i t i o n  and (2 ) s t r u c tu r e  and fu n c t io n  o f  th e  human body, 
w h ile  in d ic a t in g  s t r e n g th  i n  th e  s u b -d iv is io n  o f  (3 ) in d iv i ­
d u a l h e a l th  p r a c t i c e  and (U) g e n e ra l  h e a l th  in fo rm a tio n .
S . T h a t, a s  shown i n  r e l a t e d  re a d in g , l i t t l e  consensus o f  o p in ­
io n  on te rm in o lo g y  and s u b -d iv is io n s  e x i s t s  among h e a l th  
a u t h o r i t i e s .  T h is makes i t  d i f f i c u l t  f o r  th e  average  te a c h e r  
to  a s c e r t a in  id ia t s u b je c t  m a t te r  a re a s  to  in c lu d e  in  h e a l th  
in s t r u c t i o n .
Recommendations. The fo llo w in g  recom m endations a re  made concern­
in g  h e a l th  knowledge t e s t i n g  i n  th e  s t a t e  o f  M ontana:
1 . T hat c o r r e l a t io n s  be made w ith  r e s u l t s  o f  newer s ta n d a rd iz e d  
t e s t s ,  to  d e te rm in e  th e  r e l a t i v e  v a lu e  o f  G a te s-S tra n g  H ea lth  
Knowledge T e s t  i n  to d a y 's  h e a l th  e d u c a tio n .
2 . T hat th e  Board o f  E d uca tion  o f  th e  s t a t e  o f  Montana e s t a b l i s h  
a  t e s t  w ith  an a re a  breakdown and w ith  norms f o r  t o t a l  sc o re s  
and f o r  each s u b - d iv is io n .  T his t e s t  sh o u ld  be  r e v is e d  p e r i ­
o d ic a l ly  and norms r e - e s t a b l i s h e d  to  in s u re  th e  use  o f  a  
modem in s tru m e n t .
3# T hat th e  Board o f  E d u ca tio n  o f  Montana make i t  m andatory t h a t  
a l l  s tu d e n ts  conqplete a t  l e a s t  two s e p a ra te  co u rses  i n  h e a l th
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e d u c a tio n  du ring  fo u r  y e a r s  o f  h ig h  sch o o l e d u c a tio n . 
k* T hat a  s im i l a r  s tu d y  be com pleted  to  a s c e r t a in  th e  h e a l th  
knowledge l e v e l  o f  freshm an and sophomore fem ale studen ts*
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B lllln g S ÿ  Montana
H e a lth  T eacher
D ear Teacher*
As a  p a r t i a l  f u l f i l l m e n t  o f  re q u ire m e n ts  f o r  a  M asters 
Degree a t  Montana S ta te  U n iv e r s i ty ,  I  am making a  stuc^y o f  th e  
h e a l th  knowledge o f  Freshmen and Sophomore High School boys.
I n  c a r ry in g  o u t  t h i s  p r o j e c t  I  am se ek in g  to  o b ta in  an adequate  
sample o f  boys from f i r s t ,  seco n d , and t h i r d  c la s s  d i s t r i c t  
h ig h  sch o o ls  i n  M ontana.
The t e s t  b e in g  u sed  i s  th e  G a te s -S tra n g  H e a lth  Knowledge 
T e s t and i s  composed o f  s i x t y  B est Answer (m u lt ip le  c h o ic e )  ques­
t io n s .  T h ir ty  m in u tes  w i l l  be a llo w ed  to  com plete  th e  t e s t .  Di­
r e c t io n s  f o r  a d m in is te r in g  th e  t e s t  w i l l  accompany th e  t e s t .
Would you be w i l l in g  to  c o o p e ra te  and a s s i s t  me i n  t h i s  
s tu d ^  by a p p ly in g  t h i s  t e s t  t o  y o u r  freshm en and sophomore boys?
I t  w i l l  ta k e  a p p ro x im a te ly  one c l a s s  p e r io d  o f  t im e . You w i l l  n o t 
need  to  c o r r e c t  o r  g rade  th e  t e s t s .  Names o f  s tu d e n ts ,  i n s t r u c t o r s ,  
o r  sch o o ls  w i l l  n o t  be i d e n t i f i e d  w ith  th e  r e s u l t s  o f  th e  t e s t s .
I  w i l l  pay a l l  p o s ta g e  c h a rg es  f o r  m a ilin g  th e  m a te r ia l s .
W ill you p le a s e  f i l l  o u t  th e  e n c lo se d  (p o s tc a rd )  and r e tu r n  
i t  t o  me a s  soon a s  p o s s ib le .
I  w i l l  be g r e a t ly  a p p re c ia t iv e  o f  y o u r a s s i s ta n c e  i n  h e lp in g  
me g a th e r  th e  n e c e s sa ry  in fo rm a tio n  f o r  my s tu c ÿ .
S in c e re ly  y o u rs .
John G. Nash
E nclosure
S e lf -a d d re s s e d  p o s tc a rd
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POST CARD
I  ( v i l l *  w i l l  n o t )  a s s i s t  i n  th e  s tu d y  by a d m in is te r in g
th e  "G a te s -S tra n g  H e a lth  Knowledge T e s t" to  my freshm en and
sophomore boys*
I  w i l l  need___________ c o p ie s  o f  th e  t e s t*
I  (w ould, would n o t)  l i k e  to  r e c e iv e  a  copy o f  th e  r e s u l t s  o f
th e  study*
S igned  _______________________
School
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-U9-
TEST DIRECTIONS TO THE TEACHERS
1 . S tu d e n ts  a r e  n o t  to  b e g in  th e  t e s t  u n t i l  th e  i n s t r u c t o r  has
re a d  th e  d i r e c t io n s  to  th e  p u p ils*
2 . S tu d e n ts  f i l l  i n  name, se x , d a te ,  g ra d e , s c h o o l, and c i t y ,
3 . Read a lo u d , c l e a r l y  and n o t  r a p id ly ,  th e  d i r e c t io n s  on th e
f i r s t  page o f  th e  t e s t  fo im s . Then re a d  each  sample q u e s tio n  
and i t s  f iv e  p o s s ib le  an sw ers . Pause f o r  s tu d e n ts ' resp o n ses 
to  th e  answ ers o f  each  sam ple , su re  each  c h i ld  has maziced 
th e  sample e x e r c is e  i n  p ro p e r  m anner by c i r c l i n g  •ttie l e t t e r  
b e fo re  th e  c o r r e c t  answ er,
U, Then sa y  to  th e  c l a s s ,  "Ready, tu r n  th e  page and b eg in  w ith  
number o n e , Marie o n ly  th e  one b e s t  answ er. Do n o t sk ip  any 
q u e s t io n s .  I f  you f i n i s h  b e fo re  th e  tim e i s  up look  over 
y o u r answ ers to  be su re  th e y  a r e  r i g h t , "
Time t h i r t y  m in u te s . I f  a l l  th e  c la s s  f i n i s h  b e fo re  th e  t h i r t y  
m in u tes  a re  up th e  p a p e rs  may be c o l l e c te d .
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H e a lth  T e s t
Name Date
Boy o r  G i r l  Grade
Name o f  School Town o r  C ity
D ire c tio n s*  Here a r e  some q u e s tio n s  ab o u t h e a l th .  F ive answ ers a re
g iv en  to  each  q u e s t io n . Read c a r e f u l ly  each  q u e s tio n  and th e  f iv e  answ ers, 
C i r c le  th e  l e t t e r  b e fo re  th e  b e s t  known answ er. I f  you do n o t  know which 
answ er i s  b e s t ,  mark one anyway. But i f  you mark more th a n  one answer to  
a  q u e s t io n , th e  q u e s t io n  w i l l  be m arked w rong.
Sample Q u estio n s
1 ,  We sh o u ld  have f r e s h  a i r :
a .  A ll  o f  th e  tim e .
b .  In  th e  daytim e b u t n o t  a t  n ig h t .
c .  A t n ig h t  b u t  n o t d u rin g  th e  day tim e.
d . E s p e c ia l ly  i n  summer,
e .  When we b e g in  to  g e t  a  headache ,
2 , Boys and g i r l s  sh o u ld  b ru sh  t h e i r  t e e t h ;
a .  Twice a  y e a r ,
b . Once a  m onth.
c .  Twice a  day ,
d . Once a  week.
e .  Twice a  w eek,
3 , A f te r  an o u td o o r p ic n ic  one sh o u ld :
a .  Throw th e  w aste  fo o d  i n to  a  n e a r-b y -s tre a m ,
b .  S e t f i r e  to  th e  p a p e rs  and le a v e  them to  b u m  u p .
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c* Spread  th e  l e f t - o v e r  food  on th e  ground,
d . H ide “Uie w aste  food and  p a p e rs  i n  th e  b u sh es ,
c .  Leave no w aste  food  o r  p a p e rs  ly in g  a round .
1 .  ' f^or boys and g i r l s *  th e  m ost h e a l th f t i l  o f  th e s e  d rin k s  I s
—_ a le  ’
b . Tea.
c .  C offee
d . Ice -c ream  soda
e .  F re sh  f r u i t  j u i c e .
2 . B obby's e y e l id s  w ere re d  and s o r e .  He d id  id ia t  he shou ld  when he
a .  Rubbed tJtiem w ith  h i s  hands.
b . Did h i s  schoolw ork w ith o u t t e l l i n g  aqyone t h a t  h i s  eyes h u r t .
c .  Wiped h i s  eyes on th e  to w e l h i s  b ro th e r s  and s i s t e r s  u se d .
d« Read s t o r i e s  a f t e r  he had  gone to  bed  a t  n ig h t .
e .  Had a  d o c to r  c a re  f o r  tham a s  soon as p o s s ib le .
3 . A p re s e n t  t k a t  a  tw o -y e a r-o ld  c h i ld  w i l l  e n jo y  and t h a t  i s  l e a s t
l i k e l y  to  h u r t  him i s
a .  A l i v e l y  k i t t e n .
b . A wagon t h a t  he  can  p u l l .
c .  A to y  saw.
d . A b o t t l e  f u l l  o f  sm a ll wooden beads to  s t r i n g .
e .  A sc rap eb o o k , p a s t e ,  and s c i s s o r s ,  
if. W hile e a t in g ,  you shou ld
a% T alk  ab o u t y o u r t r o u b le s .
b* Complain ab o u t th e  food  you a re  e a t in g .
c .  T alk  ab o u t a c c id e n ts  and s ic k  p e o p le .
d . E at a l l  th e  tim e  w ith o u t t a lk in g .
e .  T alk  ab o u t c h e e r fu l  th in g s .
5 . The b e s t  r e s u l t  from  p la y in g  team  games i s
a .  Making money f o r  th e  sc h o o l.
b .  Amusing th e  crow d.
c .  W inning th e  cham pionsh ip .
d* L earn ing  th e  s p i r i t  o f  f a i r  p la y ,  
e .  Keeping boys o u t  o f  m is c h ie f ,
6 .  John was i n  bed  w ith  a  c o ld . H is m other v e ry  w ise ly  b ro u g h t him a 
supper o f
a .  Hot m ilk  t o a s t  and s l i c e d  p e a c h e s .
b .  R oast p o rk , p o ta to e s  and g ra v y , c ak e .
c .  F r ie d  eg g s , bacon , p i e ,  cocoa .
d . Lamb ch o p s, p o ta to e s ,  buns and j e l l y ,  lem onade.
e .  Hot m ilk  t o a s t  and c h o c o la te  c a k e .
7 . Of th e  fo llo w in g , tJie b e s t  way f o r  h ig h  sch o o l s tu d e n ts  to  ga in  
a c c u ra te  h e a l th  knowledge i s  by
a .  Going to  th e  m ov ies.
b . Heading h e a l th  a r t i c l e s  i n  a  m agazine such as HÏGEIA.
c .  Reading a d v e rtise m e n ts*
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d . G e ttin g  in fo rm a tio n  from o th e r  boys and g i r l s *
e .  A sking s to re k e e p e rs  w hich foods a re  th e  m ost h e a l th f u l .
8 * You and y o u r f r i e n d  a re  ta k in g  an  a l l - d a y  h ik e * You have in  a l l  
t h i r t y  c e n ts  to  spend f o r  lu n ch  when you s to p  a t  noon* The b e s t  
t h l i i ^  to  buy a re
a* Three te n - c e n t  b a rs  o f  ch o co la te*  
b* A sm all s te a k  to  f r y  o v e r a  f i r e ,
c* A q u a r t  o f  m ilk , a  box o f  graham c ra c k e r s ,  and two bananas*
d* Two b o t t l e s  o f  g in g e r  a le  and a  bag o f  cook ies*
e .  A q u a r t  o f  m ilk  and two c h o c o la te  cakes*
9* The b e s t  te m p e ra tu re  f o r  a  room i n  w hich one i s  s i t t i n g  i s  around  
aZ d e g re es  F . 
b* 68  d e g re es  F*
c* 75 d e g re es  F ,
d* 80 d eg rees  F*
e* 85 d e g re es  F*
10* Of th e  many k in d s  o f  b a c t e r i a
a .  A l l  a re  haxmful*
b .  A ll  a re  u se fu l*
c* Some a re  h a rm fu l and some a re  u s e f u l ,
d* A ll  cau se  d isease*
e* Some cau se  d is e a s e  and th e  r e s t  c u re  d ise ase*
1 1 . A schoo lboy  o r  s c h o o lg i r l  sh o u ld  g iv e  f i r s t  a id  w ith o u t c a l l i n g  a  
d o c to r  when a  p e rs o n * 
a* Has been  b a d ly  h u r t  i n  an  a c c id e n t .
b* Does n o t  know w hat i s  going  on a b o u t him because  he i s  uncon­
sc io u s*
c* Has f i t s  and  convu ls ions*
d* Has a  sm a ll c u t  o r  s c r a tc h .
e* Has a  se v e re  p a in  i n  h i s  head  o r  abdcmen.
12* Jane  chose a  p a i r  o f  shoes t h a t  would be good f o r  h e r  f e e t .  Her 
new sh o e s .
a% Had narrow , p o in te d  to es*
b* Were e x a c t ly  th e  same le n g th  a s  h e r  fe e t*
c* Had narrow  h e e ls  a b o u t two in c h e s  h ig h .
d* Had a  s t r a i g h t  in n e r  l in e *
e* Were a  s iz e  l a r g e r  th a n  h e r  f e e t .
13* Of th e s e  o c c u p a tio n s , t h e  one h av in g  th e  l e a s t  danger o f  s e r io u s  
a c c id e n ts  i s  
a* Work on a  farm* 
b* Work w ith  saws* 
c* Work i n  mines* 
d* Work a t  a  stam ping  m i l l ,  
e* Work i n  tu n n e ls  u n d e r th e  r iv e r*
lU* The u se  o f  a lc o h o l ic  b ev erag es  i n  l a r g e  amounts f o r  a  number o f
y e a rs  i s  n e v e r th e  cau se  o f  
a* Stomach t r o u b le ,
b .  I n s a n i ty ,  
c* A red  nose*
d . F a t ty  t i s s u e s  i n  p la c e  o f  m uscle t i s s u e s  i n  th e  h e a r t ,
e* An im provanent o f  h e a l th .
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15* On a  aunïyy S a tu rd ay  a f te rn o o n  th e  m ost heal-Q ifu l th in g  f o r  m ost 
h ig h  sc h o o l boys and g i r l s  to  do i s  to  
a* Go to  th e  m ovies,
b* P la y  a  game o f  c a rd s .
c .  S tudy t h e i r  le s s o n s  f o r  Monday,
d . P la y  o u td o o r group games.
e .  V i s i t  to g e th e r  a t  th e  c o rn e r  d ru g s to re*
16» A good th in g  to  do to  p re v e n t th e  nearvous system  from  b e in g  o v e r-  
f a t ig u e d  i s  to
a .  G et th r e e  h o u rs  o f  s le e p  b e fo re  m id n ig h t and a  t o t a l  o f  a t
l e a s t  te n  h o u rs  o f  s le e p  e v e ry  tw e n ty -fo u r  hours*
b* S ta y  up u n t i l . e l e v e n  o r  tw e lv e  o 'lo c k  d u rin g  sc h o o l days b u t 
s le e p  l a t e  on Sunday m orning , 
c* Have th e  lo u d -s p e a k e r  o f  th e  r a d io  tu rn e d  on m ost o f  th e  tim e ,
d* Take a lc o h o lic  b ev erag es and o th e r  d r in k s  t h a t  a re  s a id  to
"Q u ie t th e  n e rv e s ,"
e .  Eatperience in te n s e  and lo n g -c o n tin u e d  em o tio n a l enjoym ent as 
o f te n  a s  p o s s ib l e .
17* A lic e  i s  t h in  and p a le .  B esides r e s t  and some o u td o o r e x e r c is e , 
she  needs
a . .  Candy betw een m ea ls .
b .  M edicine e v e ry  day.
c .  M eat th r e e  tim e s  a  day .
d . M ilk , b rea d  and b u t t e r ,  v e g e ta b le s ,  
e* A l o t  o f  f r i e d  p o ta to e s  w ith  g rav y .
1 8 . B a c te r ia  canno t e n te r  th e  body th ro u g h
a .  The m outh, 
b* The n o se .
c .  A sm a ll s c r a tc h .
d . The unbroken s k in .
e* A h o le  i n  th e  to o th  t h a t  h a s  reach ed  th e  p u lp  cham ber.
19* Cabbage t h a t  h as been cooked one o r  two h o u rs  has
a .  More v ita m in s  th a n  raw cabbage, 
b* Fewer v ita m in s  th a n  raw cabbage, 
c* The same amount o f  v ita m in s  a s  raw cabbage.
d . No v ita m in s  a t  a l l .
e .  A b e t t e r  k in d  o f  v ita m in ,
20. P re v e n tio n  o f  tu b e r c u lo s is  depends upon
a .  T u b e rc u lin  i n j e c t i o n s .
b* A p a r t i c u l a r  serum  t r e a tm e n t ,  
c* T aking m ed ic in e .
d . Avoidance o f  c o n ta c t  w ith  an a c t iv e  c a s e .
e .  D ie t  o f  m ilk  and raw eg g s .
21 , M uscles a re  f a s te n e d  to  th e  bone by means o f  
a* J o i n t s .
b .  Skin*
c .  Tendons, 
d* N erves.
e .  Mucous membrane.
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22 . Jack  had  to  le a v e  sch o o l and go to  w ork. He w is e ly  chose work w hich
a .  P a id  him w e ll  b u t  was harm fu l to  h i s  h e a l th .
b .  Was to o  h a rd  f o r  him .
c .  Was so e a sy  he c o u ld  th in k  o f  o th e r  th in g s  w h ile  he worked#
d . L e f t  him no tim e f o r  o u td o o r games and s p o r t s .
e .  Was in  a  c le a n ,  a i r y  p la c e .
23 . S u g ar, staurch, and f a t  a r e  e s p e c ia l ly  u s e f u l  f o r
a .  G iving en e rg y .
b . B u ild in g  bone .
c .  Making re d  b lo o d .
d . Keeping th e  body c le a n  in s id e .
e .  P re v e n tin g  c o ld s .
2it. Many c i t i e s  make w a te r  s a f e  to  d r in k  by
a .  B o ilin g  i t  t o  k i l l  germ s.
b .  F i l t e r i n g  i t  and t r e a t i n g  i t  w ith  c h lo r in e .
c .  C o l le c t in g  i t  from r i v e r s ,
d . S to r in g  i t  i n  ta n k s  i n  a  h ig h  p a r t  o f  th e  c i t y .
e .  T re a tin g  i t  w ith  io d in e  a f t e r  i t  has been f i l t e r e d .
25 . Some good foods a re  n o t  co m p le te ly  d ig e s te d  in  th e  body. The one 
o f  th e s e  f iv e  t h a t  le a v e s  th e  l a r g e s t  u n d ig e s te d  p a r t  i s
a .  R ice .
b . B o ile d  m ilk .
c .  W hite b re a d .
d . Cabbage.
e .  Eggs.
26 . Of -the fo l lo w in g , th e  b e s t  foods to  su p p ly  ca lc ium  a re
a .  B read and m ea t.
b .  M ilk and v e g e ta b le s .
c .  F r u i t  and g ree n  l e a f ÿ  v e g e tab le s#
d . B read autid f r u i t .
e .  F ish  and p o ta to .
27. I f  someone h as been  c u t  d eep ly  so t h a t  th e  b lo o d  comes i n  s p u r t s , 
you sh o u ld .
a .  P u t p re s s u re  on th e  s id e  o f  th e  wound away from th e  h e a r t*
b . T ie  a  bandage t i g h t l y  w ith  a  pad  o f  c lo th  u n d e r i t  below  th e
c u t ;  tw i s t  th e  bandage s t i l l  t i g h t e r  w ith  a  s t i c k ;  do n o t lo o se n
i t  f o r  an h o u r o r  m ore.
c .  T ie a  bandage t i g h t l y  on th e  s id e  o f  th e  c u t  n e a r e s t  th e  h e a r t ;
t w i s t  th e  bandage s t i l l  t i g h t e r  w ith  a  s t i c k ;  lo o se n  i t  e v e ry
f i f t e e n  m in u te s .
e .  L e t him l i e  down c o m fo rta b ly  w h ile  you go to  the  n e a r e s t  town to  
f in d  a  d o c to r ,
28 . The b e s t  lo c a t io n  f o r  a  w e ll  i n  sandy  s o i l  i s
a .  A t th e  fo o t  o f  th e  h i l l  on w hich th e  house s ta n d s .
b . Ten f e e t  from  b a m s  and t o i l e t .
c .  A t a  p la c e  where th e  s u r f a c e  w a te r  w i l l  f lo w  in to  i t .
d . B eside a  r i v e r .
e .  On much h ig h e r  ground th a n  th e  b a r  and t o i l e t .
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2 9 . A ir  t h a t  i s  too  d ry  I s  h a n n fo l because  I t  
fiû Has l i t t l e  oxygen i n  i t .
b . I r r i t a t e s  th e  t h r o a t  and nose* 
c* C on ta in s germ s, 
d* Makes th e  s k in  f e e l  h o t .
e .  Makes one t h i r s t y .
30 . I f  you a re  go ing  to  t r a v e l  i n  p la c e s  w here ty p h o id  f e v e r  i s  a  common 
d i s e a s e ,  th e  m ost im p o rta n t and p r a c t i c a l  th in g  f o r  you to  do i s  to
D rink t e a  in s te a d  o f  w a te r .
b .  D rink b e e r  and w ine in s te a d  o f  w a te r .
c .  Be in o c u la te d  w ith  ly p b o ü -p a ra ty p h o id  b e fo re  you go.
d . P r o te c t  y o u r s e l f  from  f l i e s .
e .  Be v a c c in a te d  b e fo re  you le a v e  home.
31 . Of th e s e  lu n ch e s  th e  one su p p ly in g  v ita m in s  A, B, C, D, and G in
Idle l a r g e s t  amounts i s
a .  M acaroni and c h e e se , i c e  cream .
b .  Baked p o ta to ,  m ea t, p i e .
c .  Egg sandw iches, c h o c o la te  c ak e .
d . VJhole w heat b re a d  and p e an u t b u t t e r ,  co co a .
e .  "Whole m ilk , poached  eg g , s l i c e d  o ra n g e s .
3 2 . One rea so n  why g reen  l e a f ÿ  v e g e ta b le s  a re  h e a l th f u l  i s  t h a t  th e y  
c o n ta in
a .  P ro te in  and sodium .
b .  S ta rc h  and su g a r .
c .  I r o n  and v i ta m in s .
d . F a t  and p o ta s s iu m .
e .  C arbohydrate  s and w a te r .
33# Smoking tobacco  c a u se s  th e  h e a r t  to  b e a t
a .  More w eakly .
b .  More s lo w ly .
c .  More s t e a d i ly .
d . More i r r e g u l a r l y .
e .  More r a p id ly .
3ii, "When th e  c e l l s  o f  a  p e r s o n 's  body a re  n o t  b e in g  su p p lie d  w ith  a l l
th e  su b s ta n c es  1diey n e ed , he  i s  s a id  t o  have
a .  T o n s i l l i t i s .
b .  Good n u t r i t i o n ,
c .  M a ln u tr i t io n ,
d . Im munity.
e .  I n d ig e s t io n .
35* I ro n  i s  found i n  l a r g e s t  am ounts i n
a .  W hite b rea d  and b u t t e r .
b .  Green v e g e ta b le s  and egg y o lk .
c .  I c e  Cream and cake .
d . S tra w b e rr ie s  and cream .
e .  Cheese and c r a c k e r s .
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36* A tho rough  annual h e a l th  exam in a tio n  f o r  a  s tu d e n t .
Can be g iven  i n  f i v e  m in u tes  ITf th e  d o c to r  worics q u ic k ly . 
b« C o n s is ts  o f  ex am in a tio n  o f  c h e s t ,  lu n g s ,  and t h r o a t .
0 .  Can be done by hav ing  th e  p u p i ls  p a s s  by  th e  d o c to r  in  a  l i n e ,
d# R equ ires tim e f o r  a  c o n f id e n t i a l  t a l k  and a  s tu d y  o f  th e  body
from  head to  f o o t ,
e .  Can be o b ta in e d  o n ly  from  a  p r iv a t e  p h y s ic ia n .
37 . A good s c i e n t i s t
a .  N ever g iv e s  an  o p in io n  o f  h i s  own.
b .  Keeps h i s  woric s e c r e t  u n t i l  he has f in i s h e d  i t .
c .  U nderstands e v e iy  f i e l d  o f  s c ie n c e .
d . Looks f o r  th e  cau ses  o f  th in g s  t h a t  happen i n  h i s  f i e l d  o f  work.
e .  B e lie v e s  t h a t  w h a tev e r i s  d isc o v e re d  now i n  sc ie n c e  l a b o r a to r i e s  
w i l l  alw ays be t r u e .
3 8 . The re a so n  Tdiy a  c o ld  o r  so re  th r o a t  som etim es c au se s  an earach e  i s  
t h a t
a .  T here i s  a  pathw ay from th e  th r o a t  to  th e  in n e r  p a r t  o f  th e  e a r .
b . Cold g e m s  e n te r  th e  e a rs  from  th e  o u ts id e  a t  th e  same tim e t h a t
th e y  e n te r  th e  t h r o a t ,
c .  The whole body h as  become c h i l l e d .
d . B a c te r ia  a re  c a r r i e d  to  th e  e a r s  by th e  b lo o d .
e .  Many k in d s  o f  s ic k n e s s  cause  e a ra c h e .
39m The l a r g e s t  amount o f  p r o te in  i s  t o  be found in
a* R ic e , o a tm e a l, w hole-w heat b re a d .
b . m ilk , f i s h ,  e g g s .
c .  C a r ro ts ,  p o ta to e s ,  t u r n ip s .
d . A p p le s , b a n an a s , o ra n g e s .
e .  C anc^, c a k e , i c e  cream .
UO. Two o f  th e  b e s t  so u rc e s  o f  v ita m in  B o r  B^ a re
a .  C e re a l germs and y e a s t .
b . B u t te r  and cream .
c .  Ham and eg g s .
d . W hite r i c e  and m o la sse s .
e .  C offee  w ith  cream .
i l l .  I f  y o u r  f r i e n d  and you a re  o u t  w a lk in g  and he i s  b i t t e n  by a  p o iso n ­
ous sn a k e , you sh o u ld
a* F i r s t  ap p ly  a  v e ry  t i g h t  bandage w ith  a  k n o t i n  i t  betw een th e  
b i t e  and th e  h e a r t |  th e n  make th e  wound b le e d , suck  o u t th e  
p o iso n  w ith  a  h e a te d  b o t t l e .
b .  F i r s t  c u t  th e  t i n y  wound w ith  a  sh a rp  k n if e  t o  make i t  b le e d ,
th e n  suck o u t  th e  p o iso n  w ith  a  h e a te d  b o t t l e |  th e n  a p p ly  a
to u r n iq u e t  betw een th e  b i t e  and th e  h e a r t .
c .  T ry to  suck th e  p o iso n  o u t  from  th e  wound w ith  y o u r l i p s .
d . A pply a  bandage w ith  a  k n o t i n  i t  v e ry  t i g h t l y ,  anc do n o t
lo o se n  i t  f o r  an  h o u r .
e .  K i l l  th e  snake and ru b  some o f  th e  f a t  on th e  wound.
U2. A d i e t  t h a t  i s  b e s t  f o r  th e  b r a in  and  n e rv o u s sy stem .
a .  I s  h ig h  in  c a l o r i e s .
b# I s  h ig h  in  v ita m in s  and low in  m in e ra ls .
c .  M eets th e  needs o f  th e  body a s  a  w ho le .
d .  C o n s is ts  o f  f i s h  and s p e c ia l  " b ra in  fo o d s ."
e .  I s  r i c h  in  cream  and b u t t e r .
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li3 . S c i e n t i f i c  men c l a s s i f y  a lc o h o l  i n  l a r g e  q u a n t i t i e s  a s  
A p r o te c t iv e  JÉ̂ ood,
b .  P o iso n .
c .  A lk a l i .
d .  A c id .
e .  S tim u la n t to  rea so n in g  pow ers, 
liii. A fo cu s  o f  i n f e c t i o n  i s
a% A k in d  o f  d ls in f^ e c ta n t.
b .  A p a r t  o f  th e  body w here d is e a s e  b a c t e r i a  c o l l e c t .
c .  A p a r t  o f  th e  body in  w hich d ig e s t io n  ta k e s  p la c e .
d . A m ed icine  to  p u r i f y  th e  b lo o d .
e .  A p la c e  w here garbage and w aste  p a p e r  a re  th row n.
1*^. I t  i s  w ise  f o r  a l l  to  have a  h e a l th  ex am in a tio n
a .  E veiy  y e a r .
b .  E very two y e a r s ,
c .  E very th r e e  y e a r s .
d .  E very fo u r  y e a r s .
e .  E very f i v e  y e a r s .
Ii6 .  The b e s t  way f o r  a  c i t y  to  h a n d le  i t s  sewage i s  to
a .  L e t each  c i t i z e n  d isp o se  o f  h i s  w a s te s  i n  h i s  own way w ith o u t 
in te r f e r e n c e .
b .  L e t th e  sewage ru n  in to  a  stream  t h a t  i s  flo w in g  away from  th e  
c i t y  down th ro u g h  o th e r  tow ns.
c .  P u r i f y  th e  sewage and u se  th e  s o l i d  p a r t  f o r  f e r t i l i z e r .
d . L e t th e  sew age, w ith o u t any  t r e a tm e n t ,  run  o v e r  la n d  t h a t  w i l l  
l a t e r  be used  f o r  fa rm in g .
e .  L e t  i t  run  u n t r e a te d  i n to  open d i tc h e s  dug th ro u g h  v a ca n t f i e ld s  • 
hi»  The k id n ey s may be m ost s e r io u s ly  harmed by
a .  B a c te r ia  and a lc o h o l ic  b e v e ra g e s .
b« P ro te in s  and f a t s .
c .  P oor p o s tu re  and heavy c lo th in g .
d . A d i e t  o f  m ilk  and p o ta to .
e .  P la y in g  f o o t b a l l  and b a s k e tb a l l .
U8 .  The oxygen w hich p a s se s  th ro u g h  th e  t h i n  w a lls  o f  th e  lu n g s  and in to
th e  b lood  s tream  i s  c a r r i e d  to  a l l  c e l l s  o f  th e  bo^y by th e
IblI Bed b lood  c o rp u s c le s .
b .  W hite c o rp u s c le s .
c .  Calcium  i n  th e  p lasm a .
d . Phosphorus i n  th e  c o rp u s c le s .
e .  Mucous membrane.
h9» B efo re  th e  u n d ig e s te d  p a r t  o f  food  i s  p a sse d  o u t  o f  th e  body, i t  
c o l l e c t s  in  th e
a . Stomach.
b . Sm all i n t e s t i n e .
c . L arge i n t e s t i n e .
d . K idneys.
e . G lands.
The r i c h e s t  so u rce  o f
a . O liv e  o i l .
b . F i s h - l i v e r  o i l .
c . P o ta to e s .
d . Sp inach .
e . Cocoa
5 0 .    v ita m in  D i s
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^1* The m ost common p h y s ic a l  d e fe c ts  found  i n  th e  sc h o o l c h i ld r e n  o f  
th e  U n ited  S ta te s  a re  th o se  o f  th e
a .  H ind and b ones.
b .  N erves and s k in .
c .  T h ro a t and n o se .
d .  Eyes and t e e th .
e .  Hands and f e e t .
52 . The av erag e  number o f  c a lo r ie s  i n  a  h a l f - p i n t  g la s s  o f  whole m ilk  i s  
âû 50 c a l o r i e s .
b . 75 c a l o r i e s .
c .  100 c a l o r i e s .
d . l5 0  c a l o r i e s .
e .  250 c a l o r i e s .
5 3 . The d ig e s t io n  o f  w ell-chew ed  s ta r c h y  food  b e g in s  i n  th e  mouth when 
i t  i s  m ixed wi~tJi
a .  The g a s t r i c  j u i c e .
b .  The s a l i v a .
c .  W ater.
d . M ilk .
e .  A weak a c id .  >
A c h i ld  Who h as  s c a r l e t  f e v e r  sh o u ld
a .  Be t r e a t e d  a s  a  p e rso n  w ith  a  s e r io u s  d is e a s e .
b .  Go back to  sch o o l a s  soon a s  he i s  a b le  to  g e t  up .
c .  Ask h i s  f r i e n d s  to  come to  se e  him .
d . Go ab o u t a s  u s u a l  i f  i t  i s  a  l i g h t  c a s e .
e .  Go o u t i n  th e  c o ld  i n  o rd e r  t o  become h a rd y  and ro b u s t .
55* The m uscu la r w a lls  o f  th e  stom ach a re  l in e d  w ith
a .  Sm all h a i r s .
b .  L ayers o f  f a t .
c .  T hin  b o n es.
d . A th ic k  s k in  l i k e  th e  s k in  o f  th e  h an d s .
e .  A th in  s k in  l i k e  th e  l i n i n g  o f  th e  t h r o a t .
56. A d is e a s e  o f  th e  th y ro id  g lan d  c a l le d  g o i t e r  i s  caused  by  la c k  o f
a .  C alcium .
b .  I r o n .
c .  P r o te in .
d . Oxygen.
e .  Io d in e .
57* The d is e a s e  c a l l e d scu rv y  i s  p re v e n te d  and o f te n  cu red  by  foods 
su p p ly in g  v i ta m in , 
a* A.
b .  B.
c .  C.
d . D.
e .  G.
58 , The o rgan  c h ie f ly  r e s p o n s ib le  f o r  m a in ta in in g  th e  r i g h t  amount o f  
each  e s s e n t ia l  su b s ta n c e  i n  th e  b lo o d  i s  th e
a .  L iv e r .
b .  Lungs.
c .  K idneys.
d . I n t e s t i n e .
e .  B ra in .
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59# The fundam enta l d i f f e r e n c e s  betw een th e  sex es  found in  a l l  s o c i e t i e s  
a re
a# S o c ia l#  
b# P h y sica l#  
c • T en^erm ental # 
d# I n t e l l e c tu a l#
e .  E duca tiona l#
6 0 # The av erag e  amount w hich th e  stom ach o f  a  grown p e rso n  can h o ld  i s  
a% ^  to  1  p in t#
b# 2 t o  3  p in ts #
c# 3 t o  U p in ts #
d# U to  5  p in ts #
e# 6  t o  7 p in ts #
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THE GATES-STRANG HEALTH KNOWLEDGE TEST, 
FORM E NORMS FOR SMALL HIGH SCHOOLS
FORM E GRADES 9 10




THE GATES-STRANG HEALTH KNOWLEDGE TEST,
FORM E NORMS FOR LARGE CITY HIGH SCHOOLS
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FIRST CLASS SCHOOL, lOTH GRADE, SCORE INTERVALS,
FREQUENCY, STANDARD DEVIATION, STANDARD





U8-50 21 DEVIATION « 7.U8
U5-it7 2 5
U2-UI4. 33 STANDARD
3 9 - la 31 ERROR OF MEAN -  ,55
3 6 -3 8 19
33-35 19 STANDARD
3 0 -3 2 12 ERROR OF MEDIAN -  ,69
2 7 -2 9 u
2k-26 h
2 1 -2 3 1
18-20 2
1 5 -1 7 1
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FIRST CLASS SCHOOL, 9TH GRADE, SCORE INTERVALS,
FREQUENCY, STANDARD DEVIATION, STANDARD





it8—5o h DEVIATION -  8 .2 0
U5-li7 13
h2~kh 21 STANDARD
3 9 -la 20 ERROR OF MEAN -  .8 0
36-38 lU
33-35 13 STANDARD




1 8 -20 2
15-17 1
12-lU 2
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SECOND GLASS SCHOOL, lOTH GRADE, SCORE INTERVALS,
FREQUENCY, STANDARD DEVIATION, STANDARD







U5-li? 13 DEVIATION -  8 .42
U2-UU 17
3 9 -lil 23 STANDARD
36-38 14 ERROR OF MEAN -  .7 3
33-35 6
30-32 12 STANDARD
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SECOND CLASS SCHOOL, 9TH GRADE, SCORE INTERVALS,
FREQUENCY, STANDARD DEVIATION, STANDARD






U5-U7 11 DEVIATION -  8 . 2U
L2-W1 18
39-la 20 STANDARD
3 6 -3 8 22 ERROR OF MEAN -  ,6 0
33-35 1 5
3 0 -3 2 9 STANDARD
27-29 5 ERROR OF MEDIAN -  ,72
2U-26 0
2 1 -2 3 3
18-20 1
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—6 ^ —
THIRD CLASS SCHOOL, lOTH GRADE, SCORE INTERVALS
FREQUENCY, STANDARD DEVIATION, STANDARD






U8-50 13 DEVIATION -  8 .8 1
U2-U7 18
10
3 9 -la 8 STANDARD










6 -  8 1
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THIRD CLASS SCHOOL, 9TH GRADE, SCORE INTERVALS,
FREQUENCY, STANDARD DEVIATION, STANDARD







U2-1*U 10 DEVIATION -  9 .6 7
3 9 -I4I 1 3
3 6 -3 8 6
33-35 12 STANDARD
3 0 -3 2 2 ERROR OF MEAN -  1 .1 5
2 7 -2 9 3
2I*—26 5
2 1 -2 3 1 STANDARD
18-20 1 ERROR OF MEDIAN -  3 .1 3
1 5 - 1 7 1
1 2 - lb 0
9 - U 1
6 -  8 0
3 - 5 1
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